I= বক = PEC IMDENEECDCID IOC CUES GTN TDELCTTRINY 


a 


‘°° MANUAL 
1° TRAINING EXERCISES 


GLA DELI 


A GRADUATED COURSE 


OF SIMPLE 


MANUAL TRAINING EXERCISES 


= 


D5 


Hy ei 
oGHLY 


Po 
Pe 
" 


\ 


fot 


Dn 
Be 
=] 
: 
Fu 


,Plate 1. 


eries, 


GL 


A GRADUATED COURSE 


OF SIMPLE 


MANUAL TRAINING EXERCISES 


FOR EDUCATING 


THE HAND AND EYE 
BY 


W. HEWITT, B.SC. 


SCIENCE DEMONSTRATOR FOR THE LIVERPOOL SCHOOL NOARD 


COMPLETE A eo” A 
Poa 


LONDON 
LONGMANS, GREEN, & CO. 
AND NEW YORK: 15 EAST 16 STREET 
1893 


All rights reserced 


3701324 


HREW 


Introduction. Xiii 


For the same reason as it is undesirable to load the 
memories of the children with unnecessary technical terms, so 
in many of the exercises it is not advisable to confuse their 
minds by pointing out cverything that the exercise might be 
made to illustrate, as it appears to the much wider knowledge 
of the teacher. Much of this knowledge, if enlarged upon, 
would be beyond the present powers of comprehension of the 
children. It may be expected, however, that such facts and 
relationships, though not obviously pointed out, will in many 
cases so impress themselves (unconsciously) upon the minds 
of some at least of the children, as to bear fruit in due season. 

It is hoped that the children will gradually be led by the 
constant use of the rule for measurement, and the frequent 
exercises required of estimating distances by the eye, to form 
approximately correct ideas of the sizes of bodies; and that 
the expressions, inch, half-inch, three inches, etc., will come 
to correspond with more or less exact ideas of those dimensions 
which they have obtained by personal experience. 

Tt is a good plan to spend a little time at the commence- 
ment of An eXercise in conversation with the children, showing 
them, when possible, a previously prepared copy of the object 
or design to be constructed, or a sketch of it on the blackboard : 
and discussing the number, character, and position of the parts 
of which it consists, their equality, parallelism, ete.,—and also 
in a brief examination of the materials and apparatus to be 
employed. The children will thus have in ‘heir minds an 
idea of the object to be accomplished, and a feeling that their 
work is being carried out in accordance with a previously 
arranged and intelligible plan, into which they can more or 
less enter. 2 

The following exercises are set out in such a manner as to 
show the various steps which each comprises. After each 
step the teacher should examine the work to see that it has 
been satisfactorily done before the next step is attempted. 
And it is very desirable that where a mistake has been made 
the child should be led to find out the error for himself, by 
compariso:- with the copy or of one portion of his work with 
another, rather than that the teacher should immediately pro- 
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ceed to pointit out. Each step should be illustrated by the 
teacher performing similar work (on a larger scale, if neces- 
sary) in front of the class, or by a sketch on the blackboard. 

Each exercise will occupy from thirty to forty minutes, or 
occasionally perhaps somewhat longer. In case the exercise 
is not completed by the end of the time set apart for the 
lesson, it is well to let each child put away his unfinished 
work, materials, and apparatus in a large brown-paper envelope, 
having his name written outside; these may then be readily 
distributed when the lesson is resumed. It will Probably be 
necessary to go over some of the earlier exercises two Or, in 
Some cases, three times, before the greater number of the 
children can do them satisfactorily. The time and trouble so 
spent will, however, be amply repaid by impressing the children 
with a sense of the thoroughness and accuracy required even 
in the most simple operations, and thus leading them to 
exercise greater care in all their future work. And a very 
much better educational result would be Obtained by 
accomplishing only a portion of a series in a given time in 
a thoroughly satisfactory manner, than by getting through the 
whole series and accepting less perfect work, 

Hasty and careless work should in all cases be discouraged ; 
an essential feature of the course being that the exercises, 
although simple, are to be carried out in as accurate and 
precise a manner as can reasonably be expected cf the children, 
considering the, limited extent of their powers and of the ' 
means at their command. The teacher should set up a high 
standard, and regulate the Praise bestowed on the work 
according to its approximation to this standard. And while 
selecting any good and completed exercise for special praise 
(and perhaps, where possible, for Preservation with the child's 
name attached), the children should be given to understand 
that such work is only what might be accomplished by, and is 
indeed expected from, every child in the class. 

If time permitted, some of the exercises might be Tepeated 
by the children from memory, a completed copy of the Object 


being first shown to them. ‘This memory of form isa faculty 
that it would be well to cultivate. 
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The number of exercises in each series is somewhat limited, 
and it may be found, in many cases, that a certain number of 
others could very well be got through in the course of a year's 
work. These might consist of a development of any of the 
varieties—clay modelling, paper folding and cutting, wirework, 
etc.—in which teachers or children are specially interested, 
or for which special facilities present themselves. Among 
these supplementary exercises it would be well to introduce 
several in which the children were left to make their own 
designs, or to vary the design in one of the set exercises. And 
in «he same way there will be opportunities for the quicker 
children, on completing the ordinary exercise, to utilize the 
remaining time of the lesson in constructing something 
according to a pattern of their own invention. In a few 
instances such an opportunity is pointed out in the notes, but 
others will frequently occur. This element of independent 
design will be brought out more in the later series. 

In connection with the list of materials and apparatus 
which precedes each series of exercises, the teacher will find 
some notes on the characters and manner of use of the various 
articles, which have been suggested by practical experience, 
and which it would be well to keep in mind. Attention is 
called to these notes in the first exercise only in which the 
articles are used. 

« It is hardly necessary to point out how essential it is that 
the teacher should himself or herself practise wel: the steps of 
each exercise before attempting to take the class through it ; 
for in no other way will it be possible to understand the various 
little difficulties which are likely to arise and the best method 
of performing the work. § 


\ 
LIST OF APPARATUS AND MATERIALS, 
[The references are to the notes which immediately follow the list.] 


Ld 

Narrow wooden laths, about 5" X 2". (Mote A.) 

Beads. (Note 2.) 

Small scissors, with rounded ends. (Mote C.) 

Flat wooden rules, 1 foot long, divided into half-inches, 

Circular disc, 3" diameter, preferably of metal. 

Square, 3" side, preferably of metal. lie. 

Large plain white paper squares, 6" side. 

Small plain white paper squares, 4" side. 

Coloured (various) paper squares, 4" side. 

Ditto, gummed at the back. (Note D.) 

Paper strips, white, 12" long, half-inch wide. 

Squared paper for drawing (quarter-inch squares), pieces 5 
square. 

Short lengths (about 4") of various-coloured wools in small 
bag. (Note £.) 

Teacher's corresponding series of wools in snl skeins. 

Soft copper or brass wire (about No. 26) in small coils of about 
7 feet. (Note F.) 

Pieces of planed wood, about 3'esquare, ¥" thick. 

Rings, brass or black, about 12" diameter. 

Modelling clay. (Note G.) 

Earthenware jar with lid, for keeping moist clay. 

Small modelling boards, about 11" X 7". 

Simple wooden modelling tool. (Note H.) 

Small sponges. 

String, thin for cutting clay, and some thicker for Exercise IX. 

Lead pencils. 


1 


NOTES ON THE APPARATUS AND MATERIALS@ 
AND THEIR USE. bs 


(4) The /aths should be of wood which breaks easily and 
sharply across, not leaving very irregular edges. Narrow 
strips of paper might be sometimes used instead of the 
laths, but they are not so convenient. 


(3 


— 


The beads should be of fairly large size, so that they may 
readily be handled and moved. They should also have 
a flat side, so as to stand steadily on the table or desk, 

If the slope of the desks is so great that much diffi- 
culty is found in getting the children to place the beads 
so that they do not roll off, the exercise might be per- 
formed on a modelling board or slate laid on the desk 
and made as nearly level as possible by placing a book 
under one edge; or sma! flat buttons or flattened shot 
might be used on the desks instead of the beads ; or the 
laths or rings might be laid on a slate placed on the desk 
in the usual way, and the children told to mark points 
with their slate pencils instead of laying beads. 


(C) Small scissors with rounded ends can be had for about 
one penny the pair, and have the advantage that young 
children cannot hurt themselves with them. They have 
the disadvantage usually of working somewhat stiffly at 
first, and care must be exercised when cutting 
them not to take the cut quite to the end of tl 
as the ends tear the paper. 


paper with 
he scissors, 


(D) The coloured Paper squares should h 
Surface, so as to 
by the fingers. 


ave a smooth glazed 
Prevent them from being readily marked 
‘Those which are coated with gum at the 


(£) 
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back are somewhat brittle, and, when folding and creasing 
them, it should be done with the coloured surface inside. 

In mounting the gummed squares on other paper, 
the children should be made to lay them in position 
before moistening the gum; and it is then sometimes 
advisable to mark one or two points at the edges or 
corners as guides in laying them down again when wet. 
They may, however, be stuck down by holding them in 
position, when correctly laid, and raising one corner or 
edge at a time, moistening it with the sponge and fastening 
it down before raising another part. Or the paper may 
Ve removed, and the whole gummed face wetted by dab- 
bing (not rubbing) it with the wet sponge. 

‘The children might be allowed to use pieces of paper 
(old exercise paper, etc.) to lay over the coloured sheets 
while rubbing them to fasten them down. 

The packets of gummed paper should be keptin a 
dry place, or they are liable to stick to each other. 


The pieces of wool should be thick (‘“fleecy” or “double 
Berlin”), and about 4 inches long. ‘They should comprise 
black, white, and two or three shades of red, yellow, green, 
and blue—in all about twenty specimens. (A special 
series of wools suitable for these exercises, and used 
also to illustrate the lessons on colour in the author's 
« Elementary Science Lessons,” has been prepared by 
Messrs. Philip, Son, and Nephew, South Castle Street, 
Liverpool. The same firm has also arranged to supply 
all the other apparatus required for these exercises.) Each 
child should have a set of wools, which may very con- 
veniently be kept in small calico bags. 

A set of small skeins of corresponding colours should 
be provided for the teacher to use for class illustration. 

The children, when sorting the wools, should be pro- 
vided with a piece of clean white paper on which to lay 
the pieces, so as better to show the colours. 


(Z) The wire must be thin and soft, so that the children may 


readily work it with their fingers. It may be cut into 


(GC. 


~~ 
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lengths with the scissors. Care should be taken to pre- 
vent the wire getting into bends or kinks, as it would then 
be difficult for the children to straighten it out again 
properly. If it should get somewhat bent, it may be 
straightened by drawing it over a rounded slate-frame, 


The modelling ciay recommended is that used by artists, 
and is best bought in a state of fine dry powder. If 
Obtained in dry lumps, it will be well to reduce them 
to powder, with a large pestle and mortar if possible. 
‘The clay is of a light grey colour, and should be free 
from gritty particles. 

‘The powder is prepared for use by mixing it with 
water, just as in making dough, mixing the powder and 
water well together with the hands, or with a large spoon 
or stirrer. When properly prepared it will be soft, but 
not sticky ; if it sticks at all to the fingers it is too wet, 
and some more dry powder should be worked into it. 
If the bowl or board on which the clay is being prepared 
is dusted with some of the dry powder the clay will not 
50 readily stick to the article. 

When the clay has been once properly made up, it 
may be kept in good condition for some time by enclosing 
itin an earthenware jar covered with a lid of the same 
material. ‘If it is found that the clay is getting somewhat 
too dry, a.damp duster laid in the jar along with the clay 
will probably soon make it all right, 

‘The pieces of clay, when being worked in the hands, 
tend to become dry, especially if too smal nieces are used. 
(As a rule, each child shoald be given for these exercises 
a piece of clay suflicient to make a ball from 13 to 2 
inches in diameter, or about as much as would be made 
from a quarter of a pound of powder.) Ifit is found that 
the clay in the process of modelling is getting too dry, the 
children might be provided with a damp sponge wil 
Which to slightly moisten their hands Occasionally—not, 
however, making them so wet that the clay vill stick to 
them. (It is hardly necessary to say that the sponges 
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should be well rinsed before being used again for paper 
mounting.) 

‘The modelling should be done on special boards or 
eld slates (without frames), and it is found that, if reason- 
able care be taken, neither the desks nor the children’s 
clothes need be soiled by the work. 

‘The moist clay may readily be cut with a knife or 
with a piece of thin string. When the children have to 
cut the clay in the course of an exercise, they should be 
supplied with a piece of thin string about six inches long. 


. 
(21) The modelling tool is not much required in the simple 


Eo) 


exercises of the first and second series, almost all the 
work being done with the finger and thumb. When a 
cube or other figure with flat sides is to be made, the 
clay should be pressed or slightly struck against the 
modelling board; or the small square wooden blocks 
provided for the purpose may be used, especially where 
pairs of flat sides parallel to each other are to be produced. 

Perhaps the most useful general tool is the one shaped 


as in the figure. 
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Exercise 1. 
PAPER FOLDING, TEARING, AND LAYING. 


MATERIALS, — Large white paper square. 


Fold paper down middle, and crease well. 

Tear paper along crease. (The creased paper should be held 
in both hands, with the ridge of the crease towards you, 
and the tearing gradually started. ‘Then the paper may 
be laid flat on the desk and one part held down with the 
hand while the other is torn off.) 

Repeat folding and tearing to get eight equal long strips. 

Lay strips on desk Parallel to each other and at approximately 
equal distances (Fig. 1). 


Take up half the Strips, and lay parallel to and equidistant 
from each other, 


but perpendicular to the other strips 
(Fig. 2). 


Lay one set over another to form a grating (Fig. 3). 
Nors,—If, as is frobable, it is found necessa 
two or three times befor 

€ manner of lay 


Ty to repeat this exercise 
Paper neatly, 
varied thus: 


€ the children learn to tear the 
ing the strips after tearing may be 
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Exercise II. 


LATH AND BEAD LAYING— ANGLES. 


e 0 


MATERIALS.— Six wooden laths, three beads. (See Notes A, B, p. 4.) 
Lay laths parallel to each other and equidistant (Exercise IL, 
Fig. 1). 
Lay three laths end to end in a straight line. 
Lay other three laths in straight line parallel to last (Fig. 1). 


Lay two laths inclined to each other to form an angle, and lay 
a bead in the angle. 


Lay two laths to form a right angle. 
Lay another pair to form an angle less than a right angle 


(acute angle); and a third pair to form an angle greater 
than a right angle (obtuse angle). 

Lay a bead in middle of angle, z.¢. on line bisecting angle 
(Fig. 2). 

Lay laths to form letters 'T, H, W, M, A, etc. (Note various 
angles in letters; and such facts as that upright of T is 
opposite middle point of cross-piece, that outer sides of M 
are parallel to each other, but not those of W, etc.) 


ee ee EU cc A Sn: 
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Exercise III. 


PAPER FOLDING AND TEARING-—SQUARE AND TRIANGLE, 


MATERIALS.— Small paper square (white or coloured). 


Examine paper square, and note four equal sides and four 
right angles. 

Fold square accurately along one diagonal (Fig. 1). (Note 
which sides are now equal, and which angles are not right 
angles.) 

Fold again, laying one small angle on the other (Figs. 2, 3). 
(Again compare sides and angles.) 

Crease well, then open out the square, and note the crease 
lines dividing the square into four equal triangles. 

‘Tear carefully along creases. 

Lay the triangles on each other to show equality. 

Lay the triangles with their four long sides in a straight line 
(Fig. 4). 

Lay the triangles in similar positions, with four short sides in 
straight line (Fig. 5). 

bl) 


ni 
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Txercise IV. 


PAPER FOLDING, CUTTING, AND LAVING 


eo 


MATERIALS,— Small Lafer square (white or coloured). 


? 


Fold square as in Exercise II, 

Crease well, open out, and slightly press out crease lines, | 

Cut along crease lines with scissors, (Ste Note GC, 2:4.) 

Compare triangles with each other, and note that one side of 
each is longer than the other sides, 


Lay triangles together to form Original square. (Note that the 


NorE.—The latter figure might—in another lesson, if ecessary—pe drawn 
On a slate, either freehand Or with ruler. Also the children might be 
allowed to lay another Pattern of their own design, 29. Figs, 2, EA 


0 


anual Training Exercises 


{ 


AND 
ft DULL 
| 


ML 


All | 


16 i Manual Training Exercises, a 


Exercise V. 
LATH LAYING—TRIANGLES. 


MATERIALS.— Light zwooden laths. 


Compare the laths together (set them together with one end 
resting on desk) to show that all are of equal length. 
(Make them equal by breaking, if necessary.) 

Lay four laths together to form a square. 

Lay another lath along diagonal of square (Fig. 1). (Note that 
the diagonal is Ionger than a side.) 

Remove two laths to leave an incomplete triangle (Fig. 2). 

With three other laths form complete triangle (Fig. 3), and 
compare this with incomplete triangle. (Note sides of 
this triangle are equal ; one side of other triangle, if com- 
pleted, would be longer than other sides ; note also that 
there is no right angle in complete triangle.) 

Take away the laths forming the incomplete triangle, leaving 
the other one untouched. 

Hold a lath by its estimated middle Point ; break there and 
test the two parts to see if equal. 

‘Try to make triangle with one whole lath and the two halves, 
(Note, therefore, that not any three lines will make 
triangle.) a 

Make triangle with two whole laihs and one half (Fig. 4). 

Break small piece (about an inch) off one lath, and with three 
unequal pieces (i.e. a whole lath, half lath, and the lath 
which has had a small Piece broken off) form a triangle 
(Fig. 5). 

Mix all the laths and Pieces together, 
required to form respectively (1) 
sides equal; (2) with only two sid. 
sides unequal. 


and then select those, 
a triangle with three 
€5 equal; 43) with all 
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Exercise VI. 
PAPER FOLDING, CUTTING, AND LAVING—SQUARES. 


MATERIALS,-- Small zohite Laer square ; metal square ; lead Lenucil ; 
scissors. 


Trace outline of model square on paper. (See that pencil is 
sharp, and that the point is kept close to ‘the edge of 
the model in drawing the outline.) 


Cut out square along ruled outline, takin 
accurate. 


Fold square twice at right 
along folds, 
Cut carefully al 


E Care to get corners 


angles to form four Squares ; crease 
and then open out sheet (Fig. 1). 


Ong crease-lines, after first partly flattening 


them. 

Compare the four Squares with each other as to size and 
shape, 

Lay the squares at equal distances with bases in straight line 
(Fig. 2). 


Lay the squares at equal distances with di. 
line (Fig, 3). 

Arrange Sqyares to form symmetrical 
children themselves (Figs. 4, 5, 6). 


agonals in straight 


pattern, to design ‘of 


Fic 1. 
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Exercise VIL. 
BEAD LAYING AND PAPER CUTTING. 


MATERIALS.— Small fafper square ; scissors ; ruler ; lead pencil 3 five beads. 

Lay bead on estimated middle point of each edge of paper 
square. 

Lay another bead in estimated middle point of square. (Note 
that central line should be in line with beads on opposite 
sides.) 

Remove beads, fold and crease square along two middle lines 
at right angles as in last exercise. 

Open out square, flatten, and lay on desk (Fig. 1). 

Lay bead as directed in middle of “upper left-hand square,” 
etc. 

Lay beads at bottom corners of square and at middle point of 
upper side. 

Rule lines joining points last indicated (Fig. 2). 

Cut out the central triangle (Fig. 3). 

Lay together other two pieces to form triangle similar and 
equal to first (Fig. 4). ' 

Cut off small triangle markefl by crease-line across larger one. 

Lay small triangle symmetrically on portion from which cut 
(Fig. 5). (If children use coloured paper, a child might 


change the small triangle with his neighbour for one of 
different colour.) 


. 


FIG, s 
ed) 
. 3” 


22 Manual 7; raining Lixercises. 


Exercise VIII. 
MEASUREMENT, 


MaveRtars,— Paper strip (about 12" x FE): foot rude ; 

Measure and mark poi 

inch from one end. 

Rule line joining the marked points 

Compare this folded inch with len 
Of rule, etc. 

Carefully fold whole Strip in inches (folding backwards and 
forwards alternately); Open out, and mark in numbers 
with pencil. (The inch marks are found by folding rather 
than with the rule, as an €Xercise in accurate folding. ) 

Mark in points indicating 

Measure with strip (and also with rule) length of fing 
of book or Slate, width of desk, ci 
etc, (Note advantage of Using s 


ec 
ead feneif. 


nt on each edge of Paper distant one 


and fold Paper on line, 
gth of finger Joints, width 


. 
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Exercise IX. 
STRING MEASUREMENT AND DIVISION. 


e 
MATERIALS.— Piece of string over 12" long ; rule ; scissors. 


Cut piece of string to exact length of twelve inches by the 
rule. 

Lay out string on desk and place finger on estimated: middle 
point. 

‘Take up string by estimated middle point, and double it to 
test if correct. 

Crease string at true middle point (found by doubling), 
measure each half with the rule, and tie knot at centre. 

Similarly find middle point of each half, first estimating it, 
then measuring and tying knot. 

Fold string into three equal parts; cut there, and measure each 
part. (If the string is rather thick, the knots will take off 
appreciably from the length of each piece as calculated.) 

Unravel] one piece of string (if not too thin and tightly twisted) 


to show its component fibres. 
° 
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Exercise X. 
CLAY MODELLING—BALL, CYLINDER, AND DISC. 


MATERIALS.— Moist clay (sufficient to make ball 1} to 2 inches diameter): 
modelling board ; damp sfonge. [Large sphere and plinder, as used 
Sor model drawing, in Sront of class. ] 


Roll the clay (see Note G, 2. 6) on modelling board, or 


between the hands, to form well-shaped ball or sphere 
(Fig. 1). (Lay the clay sphere on the board, and show 
that it rolls readily in any direction.) 
Roll out clay on board to form cylinder; fi 
set cylinder to stand vertically (Fig. 2). 
Flatten the clay to form an approximately circular disc 


(Fig. 3). (Compare with coin or metal disc used in 
exercises. 


atten the ends and 


[If there is time, when the €Xercise is well done, let children 
model clay into form of any object they choose. ] 


+ 
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Exercise XI. 


CLAY MODELLING=— BOWL. 


e 
MATERIALS.— Moist clay ; modelling board ; thin string (about six inches 
long) for cutting clay ; damp 


sponge, [As a model nse an orange cut in 
‘vo; one half having the Pulp carefully removed, leaving the peel 
unbroken. ] 


Roll the clay into a sphere (Fig. 1). 

Cut sphere with thin string into two hemispheres. (Compare 
the hemispheres with each other and with original sphere.) 

Lay one hemisphere on its flat face, other on its curved part 
(Figs. 2, 3). (Note how easily latter rocks from side to 
side, while former stands steadily.) 

Model one hemisphere into a her 
Peel of half-orange (Fig. 4). 

[If there is time, attach simple ha 


ndle to bowl, first wetting 
Points of contact, and with remainder cf clay let children 
model any object they choose. ] 


mispherical bowl, similar to 


1 
্য 


Fic. 2. 
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Exercise XII. 


CLAY MODELLING— REPETITION. 


MATERIALS.—.Hoist clay ; modelling board ; thin string for aallng ly; 
damp sponge. 

Roll clay into sphere. 

Cut sphere with string into two hemispheres. 

Cut each hemisphere into two equal parts. 

Roll each of four pieces into small sphere and lay together to 
compare sizes. 

Retain one piece in form of sphere, make second into cylinder, 
third into bowl, and fourth into object chosen by child 


himself. (Note that there is an equal quantity of clay 
used for each object.) 
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Exercise XIII. 


PAPER CUTTING AND BEAD LAYING— CIRCLE. 


' 
MATERIALS.— Small white paper square f Scissors ; nine beads 3 Model 
circular dise (metal) ; lead Pencil ; rule. 
Lay circular disc symmetrical 
Outline circle on paper. 
to model.) 
Cut carefully along the Outlined circle, 
Lay paper circle on desk. (Note that it looks the same in 
all positions on desk, having no Corners.) 
Lay bead in estimated centre of circle. 


ly in middle of Paper square, 
(See that point of pencil is kept close 


Take up beads from Circumference, 


circle as a diameter (Fig. 2). (Note two semicircles.) 
Lay other four fo form diameter at right angles to first (Fig. 3). 
(Note four quarter-circles and four right angles.) 
Fold circle along several diameters and crease, 
Open out creased circle and measure with 
diameters creased to show all equal (F 


and lay row of five across 


the rule the Various 
1g. 4). 
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Exercise XIV. 
LATH AND BEAD LAYING— CIRCLE. 
MATERIALS. —Lonr laths 3 Tule ; lead pencil ; cight beads ; slafe and pencil, 


Measure the laths to see if all of equal length, and make equal 
if necessary. 

Find middle point of each lath and mark with pencil. 

Lay two laths crossing at middle points at right angles (Fig. 1). 

Lay other two laths to bisect angles between first two, and 
crossing at their middle points (Fig. 2). (Note that from 
central point portions of equal length project in various 
directions.) 

Lay beads in spaces between ends of laths to outline a circle 
(Fig. 2). 

Break one lath at middle Point and use as ruler. 

From central point on slate rule lines in various directions, 
equal in length to half-lath. 

Fill up spaces between ends of lines with dots to outline Circle 
(Fig, 3). 
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Exercise XV. 


LATH AND RING LAVING— CARDINAL POINTS. 
MATERIALS.— 70 laths ; five rings ; slate and Pencil ; ruler, 


Lay two Jaths crossing at estimated middle Points at right angles 
(without measurement). 

Lay ring symmetrically at point where laths Cross (see figure). 

Lay ring symmetrically at ends of each lath, 

Dray figure similar, and of same Size, On slates, ruling the 
lines and using a ring to trace the circles. 

Print letters NN, S, E, W inside circles of drawing. 

Dray same figure freehand. 

Nore.—Many other exercises in laying Jaths, beads, 

those described in the exercises, will readily sugg 


with laths and beads ‘ laying 2 semicircle, 
beads, etc. 


and rings, besic 
t themselves ; ew, 
ying a square with 


) 
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Exercise XVI. 


RING LAYING. 
MATERIALS,— Slate and pencil ; rule ; six rings. 


Rule straight line across slate near the top. 

Lay six rings touching each other and touching the line. 

Mark dot (or small cross) with pencil at estimated centre of 
each ring (Fig, 1). 

Remove rings and note that dots are at equal distances from 
each other and from line. 

Rule second line and place six dots, without measurement, as 
nearly as possible in similar position to the others (Fig. 2) 

‘Test positions of estimated points by laying rings. 

Rule third line on slate, and place six dots in position by 
measurement, and again lay rings. 

Rule line lengthwise on slate and lay rings in pairs on either 
side of line, touching each other (Fig. 3). 

Mark dots in centre of rings, and remove rings. 

As before, rule lines and place dots in similar positions, first 
without, then with, measurement, 
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Exercise XVII. 


CLAY MODELLING— SPHERE AND CUBE. 


MATERIALS.— Moist clay ; modelling board sa 


0 flat (square) feces of wooa : 
damp sfonge. ULarge cube as model. ] 


Roll clay into sphere. 


Gently press and knock clay sphere on modelling board, to 
produce flat faces similar to those of cube. 

Use flat wooden blocks held par: 
Press clay into form of cube. 


Pairs of parallel faces on the cu 
Make edges a 


allel (one in each hand) to 
(Show that there are three 


be used as a model.) 
nd corners of cube as sharp as po. 


Ssible by use of 

blocks, 

Model clay with fingers to form as well as possible a hollow 
box. 


EEE EEE EEE EOE 
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Exercise XVIII. 


CLAY MODELLING— DIVISIONS OF SPHERE, 


MATERIALS.— Moist clay ; modelling 
slate and pencil ; 
as a mode .] 


board thin string for cutting clay : 
damp sponge. [Large apple or orange of reyular shape 
Roll clay into sphere. 


Cut clay sphere, by thin String, into two hemispheres. 

Lay one hemisphere on its flat fuce on the sl 
circular outline. 

Cut other hemisphere into two equal parts with string. 

Lay one quarter so produced on one of its flat faces, and trace 
outline ; then do the same with the other face. 


Make up clay again into One piece (moistening the faces of 
the pieces if necessary). 


Make model of apple or orange. 
to manner in which the fruit differs 


ate, and trace its 


(First direct attention 
from a perfect sphere.) 
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Exercise XIX. 
PARALLEL RULING— SIMILAR FIGURES 


MATERIALS.— Small white Paper square ; slate and Pencil ; ruler ; 
SClssors. 


Lay square symmetrically in middle of slate. 


Rule lines parallel to edges of square, and distant about half 
an inch. 


Rule second series of lines ou 
similar distance (Fig. 1). 

Remove paper square, 
then replace p 

Mark position of c 


tside and parallel to first, and at 


note that lines drawn form two squares, 
Aper square in former position. 

Orners of paper square carefully with pencil, 
uare and rule lines joining marked points. 


all accurately drawn, the diagonals of 
three squares are in same straight line.) 


Fold square along one diagonal, crease there, and cut. 
Lay one triangle so formed symmetrically in centre of slate, 


Rule two series of lines Parallel to and at equal distances from 
the central triangle, as was done in the case of the square 
(Fig. 2). 


all 


Remove the Paper triangle, examin 
Paper in former position. 
Mark corners of Paper triangle, remove and rule lines joining 

points. 
If there were time, one of these sets of lines mie 
[ freehand] S might be drawn 


€ drawings, and then replace 
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Exercise XX. 
COLOUR SORTING. 


MATERIALS,.— Series of Lieces of coloured wool in bag (see Note Ep 5); 
large white paper Square to lay wools on. [Ztacher's corresponding st 
Yf coloured sheins.] 


Select from bag piece of wool of same colour and shade as 
specimen skein shown. (Use a Very distinct colour at 
first. Lay the Specimen by the side of the piece selected 
by the child, and ask him to say whether they are exactly 
alike.) 

Repeat with Several other colo 


Urs in succession. 
Pick out from the full series of 


Wools all the pieces Which could 


Ones, and arrange the series i 
Lay together, or twist | 


VO pieces which do not harmo 


| nize well, 
Let child select a Piece similar to 


specimen shown, and then 


ZT fo go well with first, 
NorE.—This exercise might with Advantage be rep 


1 Cated several limes at 
Intervals. 


pe. 
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Exercise XXI. 


PAPER CUTTING AND MOUNTING (PLATE 1). 


MATERIALS.— Large zwhite paper square ; tivo differently colonired Summed 
Paper squares (to look: well together) ; scissors » lead Pencil rule ; damp 
sponge. 

Lay one coloured square partl: 

‘ Square to see whether the 

Rule faintly the diagonals of tl 


Lay one coloured squ ally in middle of white 


will be on the diagonals 


(See Note D2. 4) 

Mark points on other coloured 
other does not show pencil 
inch from each corner, 
points. 


Cut along the ruled lines to leave central square, (The 
measuring, ruling, and cutting must be_very carefully 
done, as also the mounting, since the finished exercise 
will test the accuracy of the Work.) 

Lay small coloured Square just cut 

Parallel to, mounted square. (This may 

laying the rule along the diagonals of the 

Which should all coincide.) 

Sten gum and fasten down 

from the coloured strips 1 

Pieces having 

Mount as in Fi 


Square (on gummed side, if the 
marks well), at distance of one 
and rule lines Joining marked 


in centre Of, and with sides 


be tested by 
three Squares, 


Moi 


Small square, 
Cut 


eft from 
length equal to sid 
g. I, Plate ii, 


Second coloured 


square 
€ Of ceritral 


square, and 


\ 
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bn 
| FUCHSIA. 
LAUREL, 
POPLAR, 
LILAC. 


f (See Exercise XIII) 
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Exercise XXII. 
DRAWING ON SQUARED PAPER. 


MATERIALS.—Sguared Paper ; lead pencil ; scissors, [Ce fy of leaf ° 
outline.] 
[NoTE.—The squares on the paper used by the children should be quarter 
inches, Dut the teacher could get squared cardboard with inch squares 


on which to draw copies to be placed in front of the class. 


Some 
dried and pressed leaves of fairly large size and simple shape would be 


useful in this and some of the following exercises. ] 
Draw lightly a square of three inches (tw 
side on the squared paper. 
Draw lightly the middle line from top to bottom of square, 
Copy outline of leaf by help of squares (first marking points 
where outline crosses each line of squares). 
Cut out with scissors when neatly draw 
Mark in midrib and some of the veins. 


elve small squares) 


nN. 


> 
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Exercise XXIII. 
PAPER CUTTING—LEAVES. 


MATERIALS.—Small white paper square; coloured pafer syuare ; ruler; 
lead pencil ; scissors. [Pressed and mounted or fresh deazes. | 

Find middle points of two opposite edges of white square, and 
rule line joining the two points. 

Draw from actual leaf, or from copy drawn on blackboard, 
outline of one side of simple leaf (Fig. 1). 

Fold paper carefully along middle line (with drawing outside), 
and press down flat, 

Cut through the doubled Paper along the drawn curve. 

Open out the piece cut to show form of leaf, and mark with 
pencil midrib and some veins. 

Proceed in same way as above on back of coloured paper to 


draw outline of somewhat differently shaped leaf (Fig. 2), 
and cut out, 


Nors.—In repdating the Exercise, 


the children might try to reproduce the 
Reneral outlines of some simp! 


¢ mounted leaves (see figures on Pp. 47). 
0 


0 


o 
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Exercise XX1V. 


PAPER CUTTING AND MOUNTING (PLATE 11). 
NM ATERIALS.— Large white Paper square ; small white Paper square : coloured 
Summed paper square ( green by preference); scissors 3 Tuler ; Lad pet! ; 


damp sfhonge. [A mounted clover leaf would be useful to suggest the 
Sneral arrangement,] 


Fold and cut the two small Paper squares along middle lines, 
each into four squares (Fig. 1). 

On one small white Square outline and cut leaf (Fig. 1), as in 
Exercise XXII, from Copy on blackboard. 

Repeat this drawing and cutting on the other small white 

Squares till a well-shaped leaf is Obtained. 

With the best-shaped White leaf as Pattern cut out three 
coloured leaves, 


e large square to for 
nt in position (Fig. 2). 
Pencil, or cut out a curved coloured 
€ ii. Fig. 2). 


compound leaf, and mow 
Outline a simple stalk with 
strip, and mount (Plat 
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Exercise XXV. 
WIRE MODELLING, 


MATERIALS.— Piece of thin wire about Llawenty inches long sce Note F, 
P. 5) 5 rule ; scissors; slate and pencil. 
Straighten out wire, if necessary, 
inches, 
Make wire into small coil without twisting the end. 
Draw with rule on slate letter L 
and shorter one inch. 


Cut off piece of wire required to make letter L same Size, 
straighten and bend at right angles. (In bending the 


wire, hold tightly between thumb and forefinger, and bend 
over thumbnail.) 


Rule figure on slate simil 
long. 

Calculate length of wir 
off, straighten, 


» and measure total length in 


» having longer arm two inches 


Ar to Fig. 2, each line being one inch 


€ required to make sin 
and bend at Proper points. 
Rule letter V on slate, each arm being two inches long. 
Cut off length of wire required to make same letter, straighten 
and bend at middle point. (It will not be possible to 
make a Very sharp bend at the angle, but the sides of the V 
should be kept straight.) 
s Lay the wire models Over the drawings to see if they agree. 
(With the Temaining piece of wire 
allowed to make any other letter 


first, however, drawing the figure 0 


lilar figure, cut, 
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Exercise XXVI. 


WIRE MOD ELLING— LETTERS. 

0 . 
MATERIALS.— Coil of thin wire (or Diece al least tivo Jeet long) y scissors : 
rule ; Piece of white Paper to lay wire on. 


Cut off four pieces of wire each 
out, 

Draw one piece between finger and thumb (or over slate 
frame) to give it a curved form, and model it into shape 
of C with small loop at end. (Make it so as to lie flat 


Six inches long, and Straighten 


Point of second piece ; 
middle point and test with rule. 
Bend each half OF this second pi 


hold at estimated 


ece as before, and bend at right 
angles there. 
Bend half of the third 


Piece into curve to fc 
Tound straight pie 


orm P twisting end 
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Exercise XXVII. 


WIRE MODELLING—I EAVES. 


MATERIALS,.— Piece of wire about thirty inches tong; 


rule 3 scissors, 
Measure length of Wire, and cut into lengths of six inches. 


Draw wire between finger and thumb, or over slate frame, to 
give it a curved form. 


Make one piece into a circle, as nearly 
the ends by twisting them together. 

th two other pieces make the outline of leaves OF same shape 
As in Exercises XXII. and XXIII. (This might first be 


attempted from memory, and then if necessary from copy 
drawn on blackboara.) 


Attach small Piece of wire to leaves to represent stalks.. 
Make fourth pi 


ece of wire into Object chosen by children 
themselves. 


as possible, fastening 
Wi 
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d Exercise XXVIII. 
CLAY MODELLING— LEAVES. 


MATERIALS. Moist clay ; modeliing board ; damp sponge ; modelling tool. 
(See Note H, p. 7.) 

Divide clay into two approximately equal pieces. 

Flatten out clay on board with fingers into approximate shape 
-~(and size) of one of the Jeaves of Exercise XXIII. 

Finish off shape of leaf by aid of modelling tool. 
, - Attach simple stalk, and mark in veins. 

J Similarly model other leaf of Exercise XXIII, or copy simple 

dried and mounted leaf shown. 


NorTE.—A further cxercise to model the group of three simple leaflets of 
Exercise XXIV. might follow the present one. 
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Exercise XXIX. 


PAPER MOUNTING— CHIEF POINTS OF COMPASS (PLATE ET), 


MATERIALS. -Large zwhite Paper square ; three differently coloured Summed 
squares (to 90 well together, one being light coloured Jor central square); 
rule ; scissors ; lead Pencil ; damp sponge. 

Find middle point of each edge 
means of rule, and mark. 
Rule faint pencil lines joining opposite marked points; 

rule faintly the diagonals. 

Mount one Summed square symmetricall 


of large paper square by 


also 


Serve for four children.) 

) symmetrically in centre 

Of, and wit si square, 

Rule lines on central Square in direction of its diagonals and 
also in direction of diagesnacls uf first mounted square ; 


in letters NE, S, W, 
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Exercise XXX. 
DRAWING, PAPER-CUTTING AND MOUNTING, 


ye: + ¢ 
MAtERIALS,— Large Tohite paper square ; three differently coloured 


( Sunmed 
Daper squares ; squared drawing Lafer; lead pencil 5 Slssors ; damp 
sponge. 


Draw on squared drawing paper from dictation a Square with 
33 inches (14 Squares) side, 

Draw lines joining middle Points of'sides of squ 

Draw smaller square inside and with sides p 
of second. (The position of this third 


are thus drawn, 
arallel to those 
quare might be 
5 Or they might 


ista f three Squares 
from the corners of the second Square.) 


Cut out largest square from the drawing, and, using it as a 
pattern, cut similar Piece from one of coloured Squares, 

From the large square first Cut from the drawing, cut Out next 
largest Square, and use it as a Pattern to cut similar piece 
from seconé loured square. 


Repeat same steps with sitallest Square. 
Lay coloured Squares so cur cos, i dc other On white 
Square, so as to reproducethe Pattern of the dra 


Ving. 
. oa Sd 
Mount the coloured Squares in position. 


চ, পর 
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LIST OF APPARATUS AND MATERIALS. 
[Those marked with * are the same as used for the First Series.] 


* Large white paper square, 6" side. 

Sheets of white paper (or leaves of ordinary exercise-book), 
8 5 6," 

* Paper strips, 12" long by 2" wide. 

Plain white cards, 434" x 3". 

* Squared drawing paper (quarter-inch squares), pieces 5 
square. 

* Coiuured (various) paper squares, 4" side, gummed on back. 
(Note D, 7. 4.) 

Boxes of crayons, with holders and stumps. (Note /, 2. 68.) 

* Thin soft copper wire, No. 26 gauge. (Mote £2. 5.) 

Short side wooden laths, 5" X 2". 

* Modelling clay. (Note G, 2. 6.) 

* Modelling board. 

* Modelling tool. (Note H, 2. 7.) 

* Earthenware vessel with lid, for holding moist clay. 

* Smooth square wood blocks, for rolling clay, 3", by ¥" thick, 

* Rule, 12" long (marked to quarter-inches).—™ 

* Lead pencil. ঠ ‘ 

* Scissors. (Note Cpr} 

* Circular disc, 3" diameter, by preference of metal. 

* Square disc, 3" side, by preference of metal. 

* Series of various-coloured wools in bag. (Note £, 2. 5.) 

* Teacher's corresponding series of wool skeins. 

* Thin string, for cutting clay. 

Drawing pins. 


* Small sponges. 


NOTES ON THE APPARATUS AND MATERIALS, 
AND THEIR USE. 


‘The notes which follow the list of apparatus an@ materials for 
use in the First Series of exercises should be consulted. 


(7) The boxes of crayons should contain several (say six) 
different colours, so that the children may have an oppor- 
tunity of selecting various combinations according to, 
their tastes. ~~ 

‘The crayons may be had enclosed in wood like ordinary 
lead pencils, but this would involve considerable trouble 
in sharpening them. It is perhaps best, on the whole, 
to supply the crayons in short pieces, and to supply also 
a simple holder for the crayons in order that ev 
small pieces may be utilized. 

In using the crayons, they are first lightly rubbed over” 
the space to be coloured so as to cover i 
evenly, and then the crayon powder is rubbed smoothly 
over the pape: with a stump or rubber of leather or soft 
Paper. A separate Stump should be kept for each colour. 
for rubbing on the pol der bie tins Ses very well 

> PUL specially prepared paper - 
stumps are to be preferred. \Messrs. Philip, Son, and 
Nephew, South Castle Street, Liverpool, supply chen 


boxes of crayons, with a holder and stump for each 
colour.) 


The crayons should work free 
Should be kept in a dry place, 


en very 


t fairly and 


from gritty particles, and 
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Exercise I. 


LAYING AND FIXING LATHS. 


MATERIALS.—Fonr short wide tvooden daths: piece of cobured Summed 
Paper (half ordinary square) ; scissors, 


Test laths to see that all are of same dimensions. (Note 
breadth as well as length.) 

Lay laths to form square (Fig. 1). 
right angles.) . 

Lay again to form square (Tig. 2), wiih ends equally projecting 
about 4", without Measurement. (When the latter opera- 
tion is correctly performed, the laths might be temporarily 
fastened together, so as to be taken up in the hand, as 
follows :—) 

Fold coloured gummed Paper into two squares, and cut one 
Square into eight equal Strips. 

Fasten one Paper strip at 
uppermost. 

Fasten second Sti Across first Symmetrically. (This is done 
Only for the appeartnce.) 

Cut more strips of gummedSoner amdtsttn the laths on the 
Teéverse side, in the samenanner as before. 


each corner across the lath lying 


(See that all angles are 


re 


2s ~~~ 


mmm SII EEE = 
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Exercise II. 


PAPER CUTTING AND MOUNTING. 


MATERIA LS.— Large white Jafer square ; coloured Summe 
Pencil y scissors 5 damp sponge. 

Told coloured Square accurately down middle line 
side inwards) and crease well. (See Nove D2. 4.) 

Cut carefully with Scissors along cieased line. (See Note GC; 
2. 4.) & 

Fold each half again lengthy 

Fold each piece again length 
eight equal strips. 

Find middle Point of sides of wi 
joining opposite points. 

Mount two Strips on Opposite sides Of, and parallel to, middle 


line, leaving Space between Strips about equal to width of 
One strip (see figure). 


Mount two other strip 

at equal distance. 
Mount other four strips Across in similar manper. 
Note nine equal small squares. ke 


‘ 


. 
d square ; rule Y 


(coloured 


ise, Crease, and cut. 
hwise, crease, and cut so as to get 


hite square and rule faint lines 


5 parallel, one on each side former, and 


0° 


Manual Training Exercises, 


73 


74 Manual Training Exercises. 


Exercise III. 


CUTTING PAPER STRIPS TO SIZE. 

MATERIALS. —Pafer strip at least 12" long ; scissors ; ruls 3 dead pencil. 
Measure strip, and, if necessary, cut to make it exactly 12" long. 
Mark point one inch from end of strip, fold there and cut off 
Piece one inch long. 


Fold down piece twice as long as, last (by estimation) ; test it 
with rule, Correct, and cut off. 


Lay end to end pieces 1" and 2" long, and fold down piece 
3" long by estimation ; test, correct, and cut off. 

Calculate length of remaining portion of Strip and test. 

Trom longest strip cut off 


Piece half-inch long by measurement. 
Cut off another half-inch from Strip by estimation. 


Cut off by estimation (Judging by appearance of Pieces already 
cut) pieces respectively 1, 2, and cy" long, and test 
them by the rule. 


Lay all the pieces in order of Size, and state 1 
pointed out. (The length might be w 
each piece, instead of. merely requirin 
length of a piece when painted out.) 


ritten in pencil on 
them to state the 


. 
ength of any one 
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Exercise IV. 
PAPER CUTTING AND MOUNTING. 


MATERIALS.— Large white Paper square ; coloured gummed square ; circular 
melal dise ; scissors 5 Tule ; lead pencil ; damp sfonye. 


Draw outline circle (by tracing round disc) on back of gummed 


Square. (See that sharp point of pencil is kept close to 
edge of disc.) 


Carefully cut out the outlined circle 

Cut two narrow strips (about 3" wide) from sides of coloured 
Paper left from previous cutting. 

Told circle along one diameter, crease, and cut. 
of semicircles.) 

Told each semicircle into two e 
and cut, 

Rule lines parallel to sides of larg 
1" (by measurement). 

Rule faintly diagonals of inner square. 

Mount the two narrow coloured stri 
crossing at their centres. 

First lay, and then mount, each coloured 
sides of ruled Square, and with point 
coloured strip (Fig. 1). 


(Note equality 
qual parts (quadrants), crease, 


€ paper square at distance of 


Ps along the diagonals, 


quadrant, touching 
on middle line of 


NorE.—A variation of this exercise is su 
oullined circle is folded and cut into 
are mounted symmetrically al 


Cgested in Fig: 2, Where the 
i CIght equal sectors and thes, 
long diagonals and middle lines of square, 
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Exercise V. 


FOLDING AND TEARING PAPER TO SIZE. 


MATERIALS.— Large white pafer square ; rule 3 lead fenced ; scissors, 


Measure paper square, and state size. 

Mark points on opposite edges of square at distance of 1" from 
corners, and then fold down strip 1" wide. 

Crease strip well, and tear off neatly. 

Mark points 1" from one end of strip, fold down there (thus 
forming square inch), crease, and tear. 

Measure all sides of square inch, and write words “square 
inch” on it. 

Fold remaining portion of same strip, without measurement, to 
form another estimated square inch; crease, tear, and 
compare with first. 

Fold remainder of strip into square inches, 

Mark points on opposite edges of original paper distant 2" from 
corners ; fold down strip 2" wide, crease, and tear. 

Mark points 2" from one end of strip; fold down there (form. 
ing piece two inches square), crease, an 1 fear. 

Compare latter square with square inch Previously torn, and 
fold to show that it contains four square inches. 

Fold without measurement, on same strip, another piece 2" 
square ; tear and test. 

From remainder of large square, cut (or tear), without folding 
or measurement, pieces 1" and 2" square respectively, and 
compare with those previously made. 
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Exercise VI. 


COLOUR SORTING. 


MATERIALS.—Scries of coioured zwools 2 bag; large white square lo tay 
) on. [Teacher's corresfonding series of wool sheins.] (See Note E, 
Dp. 5. 
Children select coloured wool to match colour of skein shown 
by teacher. 
Select best red, orange, yellow, green, and blue, and lay in that 
order. 
Lay bright blue in middle of paper, then lighter and lighter 
tints, grading into white. 
On other side lay darker shades of blue, grading to black. 
Lay red and yellow at distance apart, and lay several inter- 
mediate tints in order. 


Lay series similarly between green and yellow, or green and 
blue. 


Lay together, or twist together loosely, pairs of colours which 
form pleasing combination. 
NorE.—This lesson should be repeated several times at intervals. 


[9] 
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Exercise VIL. 


DRAWING AND COLOURING. 


MATERIALS, — Sheet of squared pags 
Holders amd stumps). 


Tuber ; ead Pencil 


2 raypons (soit 
(See Note 1p. 68.) 


space. 
[If there is time, a Strip one Square wi 

lines in figure), outside the first draw 

shaded with black-lead pencil. ] 


NoTE.—This exercise might be repeated on a plain wl 
the children outlining the two squares to be colour 
model metal squares. 


hite Paper Square, 
ed by means Of the 


BI 


Exercises. 


2 
> 
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“Exercise VIII. 
DRAWING AND COLOURING. 


MATERIALS.— Squared paper ; ruler ; lead Zencil ; crayolts (cuith holders 

and stumps). 

Rule border lines one square distant from edges of paper. 

Rule faintly inner square parallel to border lines, and two small 
squares distant. 

Count number of small squares afong one side of ruled square, 
and mark points enclosing the three central small squares 
On each of the four sides. 

Rule faintly lines joining opposite marked points, to form a 
broad cross. 

Mark points on sides of ruled square distant two small squares 
from each corner, and rule faintly lines joining opposite 
Points to form diagonal cross. 

Colour first cross with crayon rubbed evenly with stump. 

Colour diagonal cross with crayon of different colour, but 
harmonizing with the first, 

Rule strongly the lines bordering the colours. 


NorTE.— Several interesting exercires may be arranged, in which the Union 
Jack and various other flags may be drawn and coloured, 


84 Manual Training Exercises, 


Exercise IX. 
FOLDING AND TEARING PAPER SQUARES. 


bo) 
MATERIALS.—LPafer §" X 6" ; rule; lead fencil. 


Estimate length of sides of paper, then measure. (The children 
might first write down their estimate before measuring.) 

Measure, fold, and tear a strip one inch wide off one of longer 
edges. . 

Measure remaining paper, and state size, viz. 8" Xx 5". 

Fold paper carefully along line A D, bringing point B to edge 
of paper at C, and making side A B coincide with A C 
(Fig. 1). Crease to keep it folded there. 

Fold down remaining piece along line C D ; crease and tear. 

Measure sides of piece A B D C to prove that it is a square. 

Fold down and tear off square in similar manner from piece 
C D F E; then again from remaining piece another 
square, and so on, to get four squares. (Note if chiidren, 
have observed that piece then remaining is also a square.) 

Measure sides of each square, and write dimensions on each 
side, ¢.g. “5 inch square,” etc. 

Straighten out squares, and fy together to form original piece. 

Lay squares symmetrically one on another (Fig. 2). 
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Exercise X. 


DRAWING AND COLOURING. 


MaATERIALS,— Large white paper square 5 ruler ; lead Penal s model 
circular dise and square ; crayons. 
(First note that diameter of circul. 
model square.) 
Lay metal square symmetrically in centre of 
parallel to paper square ; and 
Lay circular disc s 
its outline, 


ar disc is equal to width of 


and with sides 
draw the outline. 


ymmetrically inside drawn square, and draw 


€ centre of the circle. (All the lines in this 
exercise should be drawn Very accurately.) 
Lay circle across one side of Square, 


sides of square end central point, 
(see figure). 

Draw semicircle in same 
sides of the square. 

Colour with crayons of three colours: Viz. the curved arms or 
Cross with one colour, the rest of the circle with a 
second, and the remaining portions of ruled square with 
a third. 


Rule strongly the lines bordering the colours. 


50 as to touch other two 
and draw the semicircle 
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Exercise XI. 


WIRE MODELLING. 


MATERIALS,— Thin zwire 18S" long (or coil of wire from zohichi to cut lengths) ; 
scissors ; rule ; squared pater ; pencil. (See Note F, p. 5.) 

Draw on squared Paper, from dictation, letter E (Fig. 1), 
extending over same number of squares as shown. 

Measure (or calculate) length of wire required to make similar 
figure ; and cut off that length from piece supplied. 

Bend wire at Proper points as sharply as possible at right 
angles. (Note the double piece in the centre.) 

Lay bent wire on drawing to test Correctness. 


Draw on the squared Paper the form shown in Fig. 2 to 
dimensions given. 


Measure and cut off length of wire required to form similar 
figure. 

Bend wire at proper Points at right angles. 

Slightly open out angles to make them like those in the draw- 
ing. (Lay the wire as first bent on the drawing, hold down 
each part in succession on the drawn line while the next 
Succeeding part is moved fo its proper position.) 

Lay the wire on the drawing to test Correctness. (If it is 
desired to fix either figure in Position, little narrow 


strips of gummed Paper may be stuck over two or three of 
the arms.) 


= 
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Exercise XII. 
WIRE MODELLING. 


MATERIALS.— Wire 17" long (or coil from sohich to cut Lengths) § scissors ; 

rule ; squared Paper ; pencil. 

Draw (with ruler) on squared paper a square with 2% inches 
(ten small squares) side. 

Draw also a triangle (equilateral), first ruling line eight small 
squares long, and joining each end of this line with point 
Opposite middle of line and seven squares distant. 

Calculate length of wire required for Square similar to drawing, 
allow half-inch over, and cut off length from coil. 

Bend aside the extra halfinch (lo be used for holding or 
fastening) ; estimate middle point of remaining piece ; test, 
correct, and bend sharply there at right angles. 

Estimate middle point of each half, test, correct, and bend 
sharply there at right angles to complete square. 

Hold square by extra piece for inspection (or bend latter piece 
outwards, so as to enable square to stand upright alone). 

Calculate length of wire required for triangle Similar to drawing, 
allow half-inch over, ang cut piece to Proper length. 

Bend aside extra half-inch ; estimate Points at which wire must 
be bent ; test, correct, and bend to form triangle. 

Compare wire models with drawings. 


bd 
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Exercise XIII. 


PAPER CUTTING AND MOUNTING (PLATE IL). 


MATERIALS.— Large shite fafer square ; coloure 
each pair of children having different colour 
. . bd 
Pencil ; scissors ; damp sponge. 


. 
ld gummed paper square 
hich harmonise) ; ruler; 


Told square accurately along middle line, 
edges together, and crease. 

Open out square and cut carefullf along middle line. (The 
ruling and cutting must be very carefully done to 
good result.) 

Change one piece with neighbour for piece of 

Double each piece to get from it tw 
figure); then each square to get two equal oblongs. 

Rule one diagonal on each oblong (taking care to rule same 
one in each case), and cut carefully along ruled line. 
Mount the triangles (of the two colours alternately) with their 
sharp angles meeting in centre of large paper square 

(Plate iii. Fig. 1). 


bringing opposite 


get a 


another colour. 
0 small squares (see 


Manual Training Exercises. 


Ko) 
[92 


Le 


94 Manual Training Exercises. 


Exercise XIV. 
CLAY MODELLING. 


MATERIALS. — Moist cry (enouyh to Sorm ball about 2" diameter) : modelling 
board ; small square wooden block ; damp sponge. (See Note G, p. 6.} 


Roll clay on board, and with both hands, to form sphere. 

Roll clay sphere on board with block to form short cylinder 
with flat ends, and set upright on one end. 

Roll cylinder to form pointer-like rod tapering to blunt point 
at one end. 


Roll out again to uniformly thick rod, flatten and mould into 
shape of figure 6. 
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Exercise XV. 
CLAY MODELLING. 


MATERIALS.— Moist clay : modelling board : modelling tool ; damp sfonge, 
(See Note H, p. 7.) 


Roll clay into cylinder ; cut cylinder into three equal pieces. 

Roll each piece into form of sphere ; compare sizes of spheres. 

Model one piece into shape of solid hemisphere (like half- 
orange). 

Model second piece into hemispherical cup. 

Children model third into any form they please. 
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Exercise XVI. 
CLAY MODELLING. 


MATERIALS.—Ioist clay ; modelling board ; modelling tool ; damp sfonge. 
[Egg and, if possible, acorn as models, | 


Divide clay into two equal-sized pieces, and roll each into 
sphere. 

Model one piece into shape of egg. (Examine egg to note 
how its shape differs from that of sphere.) 

Make other piece into shape of cup to fit larger end of egg. 

Place egg in cup and slightly alter its form to represent an 
acorn (copying from actual specimen or from drawing). 


Mark outside of cup (by pressing end of modelling tool into 
it) to represent rough surface of acorn-cup. 


o 


Manual Training Exercises. 


FiG. L 


99 


100 Manual Training Lxercises. 


Exercise XVII. 


DRAWING AND PAPER-CUTTING. 


MATERIALS.— Large white paper square ; model circle ; model square 3 ruie 
dead pencil; scissors, 

Rule two lines joining middle points of opposite sides of 
paper square. 

Lay model circle symmetrically ip, centre of large square and 
faintly trace its outline. # 

Lay model square symmetrically, with corners on ruled lines, 
and trace its outline. (Note that, if circle previously laid 
correctly, sides of square should just touch it; if not 
correct, lay again inside square and trace outline strongly.) 

Lay model circle symmetrically over each edge of square in 
Succession, touching outline of circle previously drawn, 
and trace the four semicircles. 

Cut carefully from edges of paper square along curved lines 
to meet sides of inner square (as dotted in figure). 

Told and crease the corner pieces along sides of inner 
and fold down over each other. 

Fold down semicircles (as far as they are cut) in opposite 


direction to corner pieces (i.¢, On to the other side of the 
large square). 


square, 


be) 
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Exercise XVIII. 


DRAWING AND COLOURING. 


MATERIALS. — Large white Pafer s 
crayons (with holders and stumps). 


Rule faintly the diagonals of the square. 


Rule faintly border lines at equal distances (about 1") from 
each edge of square, without measurement. 


Rule faintly other lines Parallel td last, and about #" distant 
from each edge of Square. 


Lay model circle symmetrically in centre of square and trace 
outline. 


Lay model circle symmetrically to form nearly a semicircle on 
each side of outer Tuled square, and nearly but not quite 
touching inner circle, 

Mark points on sides of inner square, at equal distances 
(about 1") from corners, and lay model Circle so as to 
trace arc joining pairs of Points on same side (as in 
figure), 

Draw one diagonal of small Corner squares, 

As a reward for careful drawing the children mi. 
(in another lesson, if necessar 
crayons of two different colou 


ght be allowed, 
Y), to colour the pattern with 
IS. 


Guave ; model circle ; rule; kad pencil: 
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Exercise XIX. 
PAPER CUTTING AND MOUNTING (PLATE 11). 


MATERIALS.— Lange white Paper square ; two gummed Pater squares cf 
diferent colours ; model circle 5 Pencil ; scissors ; damp sponge. 


Carefully trace outline of model circle on the back of the darker 
coloured square, and cut out. 

At the back of the other coloured square, mark points on 
sides at equal distances (about 3") from each corner. 

Lay model circle and trace arcs Joining pairs of points on 
each side of square (as in last exercise). 

Carefully cut out the curved Pieces so marked. 

From corners of first coloured square, cut off equal-sized 
Corner pieces (as marked in last exercise). 

Lay paper circle symmetrically (by estimation) in centre of 
large white square; lay the cross symmetrically over circle 
diagonally in square; and lay semicircles and corner 
pieces, so as to form altogether a pattern similar to that 
drawn and coloured in last exercise, 

Mount the pieces in this position (Plate iii, Fi 


fi 2). 


Plate IV. fare p. 104. 
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Exercise XX. 


ENVELOPE FOLDING. 


MATERIALS.—Sguared paper ; pencil ; ruler ; scissors. [Envelope opened 


out as pattern.) 


(The teacher should show the class an envelope opened out,—note 
Zhe number and relative sizes of its various parts, €. E. Naps 


Sold to just beyond middle point of Jace, ete.) 


Mark a point four squares from top of squared paper, and five 


squares from left side; and from point rule alon 


horizontal line a line nine squares long. 


Rule corresponding line six squares lower down, and join ends 


of two lines to form rectangle. 


edt, 


Calculate approximately the size of flaps required to fold over 


rectangle rather more than half-way. 


Mark points opposite middle points of ends and five squares 
distant, and rule lines to corners of rectangle (Fig. 1). 
Mark points opposite middle points of long sides, upper one 
four squares distant, lower one three squares and a half 
distant, and rule faint lines to corners of rectangle (dotted 
lines in Fig. 1). The advantage of having broad ends to 
the side flaps might be Shown on the Pattern envelope, 
and the ends in the drawing be made two squares wide 


(Fig. 1). 
Cut out the form with scissors. 
Fold carefully along the lines to form envelope. 
Fold small strip of paper, and enclose in envelope. 


NoTE.—It would be well to repeat this exercise, 


Sg the 


° 


kL 


leaving the children as 


much as possible to themselves, or giving them the @nvelope made on 


the previous occasion ; and when they have ruled the lines, 
modify them as shown in Fig. 2. 


let then 


~ 


» 
J 

- 
] 

ll 
ed 
J ~~ 
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Exercise XXII. 
ENVELOPE MAKING, 


MATERIALS.— Large white paper square ; pencil ; rule ; scissors. [OUong 
Pater envelope (Fig. 1) opening at one end as pattern, or sketch of same 
on blackboard ; gum and brush.] 


(The teacher should show pattern envelope opened out, and note 
number, shape, and relative sis: ে of Japs, etc.) 
Rule line faintly down middle of square. 


Fold parts on each side of middle line so as to slightly overlap 
each other on middle line, and crease down. 


Fold down top and bottom sides of square to form small bottom ~~ 


flap and larger top flap, and crease, 
Cut out corner pieces (Fig. 2), and fold down flaps to make 


envelope or bag. (Note that the edges of the flaps are 
somewhat in each other's way.) 


Rule line from middle point of top edge of upper flap to middle 
points of sides, and cut off corner pieces. 

Rule lines (as dotted in figure), bevelling off edges, and cut 
along line with scissors. 

Fold envelope again. 

Gum down those which are well made. 


- 6 if 
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Exercise XXII. 
CLAY MODELLING. 


MATERIALS.— Moist day ; modelling board ; modelling tool ; small 
square wooden block damp sfonge, 


(Set 1p drawing models, or else make a shelch on the board of the 
objects to be modelled.) 

Divide clay into two equal-sized Pieces. 

Model one piece into square slab (about 2" in the side), work- 
ing it with wooden block and tool, and being careful to 
make the angles sharp. 

Roll other piece into cylinder about 2" long. 

Set cylinder upright on centre of slab. 

Cut off about one quarter of cylinder, and roll the piece to 
form a sphere. 

Roll out the cylinder to about the same height as before. 

Mount the cylinder on the Square, and the sphere on the 
cylinder. 

The sides of the cylinder might be fluted with vertical parallel 
grooves by means of the tool. হং 


0 


e 
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Exercise XXIII. 


CLAY MODELLING. 


MATERIALS.— Dist clay ; modelling board ; square wooden block ; 
modelling tool 5 damp sponge. 


(Set in front of class a large vase, 
the object to be modelled.) 
Roll out the clay to form a short Gylinder 

set it upright on the wooden block. 
Model cylinder to Shape of bottle or vase shown. 


or bottle with straight sides, as 


with flat ends, and 
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Exercise XXIV. 


DRAWING AND COLOURING. 


MATERIALS,— Plain white card (43 x 3"); rule 5 Pencil ; crayons with 
holders and stumfs. 


Rule lines at distance of quarter-inch from each edge of card. 

Rule faint lines inside first, and at distance of half-inch from 
the.n, so as to make an oblong having sides 3" by 12." 

Divide sides of oblong by points at distance of 2" apart. 

Draw lines faintly, either as in Fig. 1 or Fig. 2. 

Colour with crayons of two colours, to form pattern. (The 
crayons will not “take” very well on the comparatively 
smooth surface of the card, but it is well that the children 
should find this out by actual experience.) 

Rule in strongly the lines bordering the colours. 

Each card should have the child’s name written on it 


, And be 
Kept for the next exercise. 


dh 
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Exercise XXV. 
ENVELOPE MAKING. 


MATERIALS.— Piece of paper §" x 6" (a leaf of an ordinary exercise-bool 
might be used) ; card Jfrom last exercise ; scissors 3 ruler ; pencil. 

Lay card symmetrically in middle of Paper to indicate where 
to fold latter to make an envelope to hold the card. 

Rule lines parallel to and nearly touching edges of card. 

Fold paper along those lines, and crease well. 

[The rest of the exercise should be left almost entirely to the 
children themselves, to work out independently—suggest- 
ing to them, if necessary, to slope the edges of the flaps as 
in a previous exercise. 

It will be observed that the side flaps in this case are 
not large enough to meet and overlap each other, as 
in the envelope Previously made ; the top and bottom ° 
flaps may therefore be made longer in proportion. 

Well-shaped and folded envelopes might be gummed and 
fastened, the card enclosed, and the name of the child 
and the date written on the back.] # 


ENG > nf, Hh” SA 


De NE 


Manual Training Exercises 


Ly 


IIS Manual Training Exercises. 


xercise XXVI. 


WIRE MODELLING. 
MATERIALS.— Wire, about 12" long ; rule ; white Paper square, 
Measure length of wire, after Straightening it out. 
Draw wire several times between fingers (or over edge of slate 
frame) to give it a curved form. 
‘Twist the two ends of the wire tog 
Possible for the twist). 


Form the wire into as accurate a circle as possible, making it 


to lie flat on the desk. (A piece of white paper might be 


given to lay the wire on so that the shape may be better 
seen.) 


Measure various diameters of the circle. 
Press two opposite points of the 
twist wire once there, 
circle, and make the 
Untwist the wire 
shape of lea 


ether (using as little wire as 


circle together to meet and 
—then form each part into a small, 
figure so as to lie flat (Fig. 2). 

again (or use fresh Piece), and model it into 
f (according to copy on blackboard). 


. 
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Exercise XXVII. 


DRAWING AND WIRE MODELLING. 
MATERIALS.— Wire about 13" long ; Tule; pencil ; squared Paper. 
Dray in middle of Squared paper a rectangle fourteen squares 

long by eight wide. 
Mark points Opposite middle 


and four squares distant, 
Join these points t 


point of long sides of rectangle 


a 
0 Corners of rectangle to form hexagonal 


Measure sides of hexagon to prove th 
equal, and Calculate the total 
form a similar figure. 

Straighten out the Wire, measure it, and bend aside the small 
Piece not required for figure ; Or, better still bend a 
small extra pie 


Ce at each end, 
Estimate lengths of wire for 


cession, test, correct, and 
angle at those points, 
Tyist the ends of the wi 
to those of drawing. টি 
Lay the figure formed in wire 
accuracy. 


at all are Practically 
length of wire required to 


Es 
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Exercise XXVIII. 
DRAWING AND CUTTING LETTERS. 


MATERIALS.—Sguared Rafer; ruler; fencil; scissors 3 coloured gummed 
Paper square » damp sponge. 
(The teacher should first draw on the bl 
capitals 1, T, N.) 
Draw on squared paper the capital letter |, seven 
One square wide, ° 


Draw next a capital T, with the top bar five squares long and 
One wide ; and w 


ith a total height of seven squares. 
Draw capital N by first drawing two I's equal in height to the 
Other letters, Parallel to each other, and with three clear 
Squares between. Draw the diagonal lines from the end 


Of one upright to a Point two squares from the end of the 
other upright (see figure). 


Cut out the outlined letters carefully with scissors, 


Moisten each letter (in the above order) and fasten on gummed 
back of coloured square. 


Cut out the letters as fastened on th 
as is probable, the N is fastened 
it appears, as seen from the colou 


side must be moistened and stu 
again cut out.) 
Lay the lefters to form a word. 


ackboard the plain 


squares long, 


€ coloured square, (If, 
On so that when cut out 
red side, as M, the plain 
ck down, and the letter 


MG TT VE TUCO NOME 
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Exercise XXIX. 
DESCRIBING CIRCLES WITH STRINGS, 


MATERIALS.— Large white paper square ; pencil ; modelling board (clean) ; 

drawing pin; two pieces of string, one 6", other 5"; rule, 

Rule faint lines joining middle points of opposite edges of squ 

Place drawing pin through paper at intersection of lines 
press firmly into the board. 

Make loops at ends of longer piece of string (or tie the two 
ends together), put one loop over drawing pin, and with 
point of pencil in other loop describe a circle (about 
23" diameter). 

Make loops at the ends of the other piece of string, and 
describe a circle (about 14" diameter). 

Place drawing pin Successively at quarter Points (where the 
ruled lines cut the outer circle) and with the longer string, 
as used for drawing that circle, mark (as if about to 
describe an arc) points on the circumference of the circle. 

From the twelve points marked rule 


fl short lines pointing 
towards centre of circles. Ln 
Print in figures, marking hours of clock. ‘ 


AVC. 
and 
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Exercise XXX. 


DESIGNING AND COLOURING (PLATE Iv). 


MATERIALS,— Large white paper square; Tule; 


holders and stumps. 
Rule lines parallel to sides of square and distant one inch. 


(The measurement and ruling must be Accurately done to 
Produce a satisfactory result.) 


Divide the sides of the inner square (formed by 
drawn) into halfinches. 

Rule lines joining opposite Points so a 
a number of small Squares. (Let the children count the 
number, and note eight rows with eight in each row.) 

Let the children colour the Squares with crayons of two or 
three colours to Make a definite Pattern. (Several 
previously Prepared patterns, as in Plate iv,, might be 
Shown to them first, and the Principle of repetition pointed' 
out. The children should then be left Without any copy 
to produce their own patterns.) 


Rule Strongly the lines forming the Squares. < 


Pencil; crayons, ih 


the lines just 


5 to divide space into 


& 


THE END. 


FE 
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LIST OF APPARATUS AND MATERIALS. 
[Those marked with * are the same as used in an earlier series.] 


Lartridge drawing paper, pieces about 11" X 7". (MNotey; 
P. 130.) 

* Large white paper squares, 6" side. 

* Squared drawing paper (2" squares), pieces 5" square. 

* Coloured (various) paper squares, 4" side ; gummed on back. 
(Note D, Part I. Dp. 4.) 

Rule 12" long, marked in eighths. 

Small set square, with angles 60° and 30°. 

Lead pencil. $ 

Scissors. (Note C, Part LP. 4.) 

Series of various coloured wools in bag. (Mote £, Part I. 
p. 5.) 

Teacher’s corresponding series of wool skeins. 

Box of crayons, with holders and stumps. (Note 7, Part I. 
Pp. 68.) 

Modelling clay. (Note G, Part I. Dp. 6.) 

Earthenware vessel with lid, for holding mois. clay. 

Modelling board. 

Modelling tool. (Note H, Part I. p. 7.) 

Small square wood blocks, for working clay, 3" side by 1" 
thick, 

Small sponge. 

Circular disc, 3" side, by preference of metal. (Compasses 
with pencil leg may be used instead.) 

Iron wire, pieces 1 foot long. (Note K, Pp. 130.) 

Small flat pliers. (Nore L, Dp. 130.) 

Drawing pins. 

Thin string. 

Pins. 


ক ক্ৰ Ed 
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NOTES ON THE APPARATUS AND MATERIALS, 
AND THEIR USE. £ 


Notes on some of the materials which have been used in the 
First and Second Series of exercises will be found in 
Part I., and should be consulted. 


(J) Cartridge arawing Laper.-—Ordinary drawing paper will 
do, but it should be stout enough for making simple 
paper models. For some exercises, pieces half the size 
given in the preceding list are required, but the larger 
Pieces are readily folded and torn or cut in two with a 
paper-knife. 

(K) Iron wire.—This should be about No. 18 in thickness, 
and cut into pieces r1 foot long. It may be had in 

bundles containing about two hundred such pieces. It 

need scarcely be said that it should be kept in a dry 

Place to prevent it from getting rusty. 

Small flat pliers.—These are for use in bending and 

breaking the iron wire, and should not be too large for 

the children to hold and use comfortably. 

‘To bend the wire, it should be held in the pliers with 
the point at which it is to be bent close to one edge of 
the pliers; the bending should then be done by the 
pressure of the forefinger or thumb as close to the pliers 
as possible, as in the accompanying figures. 


(ZL 
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The wire can also be straightened by means of the 
pliers, if necessary. 

In order to break the wire at any point, it should be 
held firmly with the pliers close to the point, and then 
bent backwards and forwards several times. 
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Exercise I. 
DRAWING WITH SET SQUARE, AND CUTTING. 


MATERIALS,— Cartridge baper (alf-sheet) 5 Tule ; sel square ; lead Pencil ; 
SCLIIOTNS, 

Rule line 4" long near shorter edge of paper, 

Draw perpendicular 4" long at each end of line, by help of 
set square. (To do this, hoid ruler firmly against line, 
place proper edge of set square against ruler (Fig. 1), 
and slide it along to proper point ; then remove ruler, 
meanwhile holding set square firmly in position.) 

Join ends of perpendiculars by a line, and measure its length. 

Cut out square with scissors. 

Let children then by themselves construct another (smaller) 
Square on remainder of paper, and cut out. 

[If there is time, rule diagonals of the larger square, cut it 
up into four triangles, and lay these together (as shown 
in Fig. 3) to form two complete squares, noting the right 
angles and half right angles. ] 
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Exercise II. 


DRAWING WITH SET SQUARE, AND CUTTING. 


MATERIALS.— Cartridge Paper (half-sheet) : 


rule ; set square ; lead pencil ; 
scissors. 


Draw square of 4" side, as in last exercise. 

Find by measurement middle points of sides, and join oppo- 
site points. a. 

Find by measurement middle Point of each side of the four 
Small squares. 

Rule lines Joining marked points, as in figure, (Draw figure 
on blackboard.) 

Thicken lines of cross (see figure). 

Cut out cross along the thickened lines. 


\ 
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Exercise III. 


DRAWING WITH SET SQUARE, AND CUTTING. 


M. ATERIALS,— Cartridge paper (Malf-sheet) ; 


sel square ; rule ; lead Pencil ; 
scissors, 


Rule line 4" long near one edge of paper. 

Use set square to draw line at angle of 60° from each end of 
first line, forming a triangle (Fig. 1). 

Cut out triangle, and measure sides to prove equilateral. 

Children then by themselves construct and cut out similar 
triangle with sides 3", and another with sides 2", 

Compare the three triangles with each other, to show all angles 
equal (Fig. 2). 

4 triangle might also be Constructed, using the other angle 


Of the set square (Le. 30°), to show that it will not be 
equilateral.] 


| 


FIG. I. 
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Exercise IV. 
DRAWING AND PAPER MODELLING. 


MATERIALS.— Cartridge Laper (alf-sheet) ; rule ; ead Pencil ; 


sel square ; 
SClssOrs, 


Rule line 6" long near one long ed 
tance on edge itself, if Straight). 

Construct an equilateral trian 
square, as in last exercise. 

Cut out the triangle. 

Measure length of each side of 
points of sides, 

Rule lines joining middle points (Fig. 1). 

Measure lines last drawn, 
triangle. 


Note the four similar an 
Fold 1 


ge of paper (or mark dis- 


glen this line by means of set 


triangle, and mark middle 


to show new figure is also equilateral 


along pencil lines, pend over 
central one, and crease care- 
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Exercise V. 


COLOUR SORTING. 


MATERIALS.— Set of coloured zwools in bag ; large white Paper square to lay 
wools on.  [ Teacher's corresponding series of wool skeins,] 


Children select piece of same colour and shade as specimen 
skein shown ; repeat with several different colours. 

Select particular colour asked fox 5 @g: blue, bright red, light 
green, etc. 

Select lighter or darker shades of same colour as skein shown. 

Lay several shades of one colour in graduated series. 

Select shades intermediate between two shown. 

Select, and twist loosely together, two colours forming pleasing 
combination ; then two colours which do not go well 
together, i 


[Repeat the exercise several times at intervals if found. 
necessary. ] 
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Exercise VI. 
DRAWING AND COLOURING. 


MATERIALS.— Large white Bafer square ; rule; set sguare ; lead Lendl; 
Crayons. 
Measure size of paper Square with rule. 
Draw line 4" long, about 1" distant from one edge of paper, 
and leaving same space at each end. 

On line drawn construct a square, as in Exercise I. 

Maik points on each side of drawn square distant 1" from 
corner. 

Join marked points (as in figure) by faint lines to form a Cross, 
letting one arm appear to lie over other. 


Colour two arms of cross with different coloured crayons. 
Thicken lines bordering coloured portions. 
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Exercise VII. 
CLAY MODELLING. 


MATERIALS.— Moist clay ; modelling board ; small square wooden block ; 
damp sponge ; thin string (or wire) for cutting clay. 


Make piece of clay into cube, by striking it with small wooden 
block, and against surface of modelling board. 

Convert clay cube into a sphere Ey first flattening the corners 
against the board, and then rolling it between the block 
and board or in the hands. 

Cut clay sphere into six approximately equal parts, and roll 


each piece to form a ball. (Compare the sizes of the six 
balls.) 


Nors.—If the clay gets dry while working, the hands may be occasionally 
moistened with the damp sponge, 


; h but not so as to make the clay sticky. 
The quantity of clay given to each child should not be too small. (See 
Note G, Part I. Dp. 6.) 
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Exercise VIII. 
CLAY MODELLING. 


MATERIALS.— Moist clay (arge-sized piece); modelling board ; modelling 
tool ; damp sponge. [Orange and lemon, or models of same.] 


Divide clay into two nearly equal portions, and roll each into 
sphere. 


Model one piece into for of orange, after examination of 
form of fruit. (Note departure from true sphere, etc.) 
Model second piece into form of lemon, after examination of 


fruit; noting how it differs from true sphere and from 
orange. 


Imitate roughness of fruits by slightly indenting clay with point 
of modelling tool. 


Exercise IX. 


CLAY MODELLING. 


“= Materials and steps same as in last Exercise, using apple and 


Dear (or models) instead of orange and lemon, 
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Exercise X. 


CUTTING PAPER AND MOUNTING. 


MATERIALS,— Coloured gummed Paper square ; 


large white paper square ; 
dead pencil ; ruler ; 


scissors ; damp sponge. 


Fold coloured square twice at right angles (coloured side in- 
Wards), to make four smaller squares. 
Crease, open out, and cut ca 


Tefullysalong crease-lines. 
Fold each small s 


quare into four, crease, and cut. 
Select nine well-cut squares for mounting. 
Rule diagonals faintly on white Paper square, 


Mount one small coloured Square symmetrically in centre of 
White square, with its angles on the diagonals. (A piece 
Of paper might be Supplied to the children to lay over the 
coloured squares while pressing them down in mounting.) 


Mount four small Squares on each side of first, along one. 
diagonal, each Square overlapping to middle of preceding 
one, 


n design, 


figure, and mount approv' 
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Exercise XI. 
DESIGNING AND MOUNTING (PLATE ৷ 


MATERIALS.— Coloured gummed paper square (each pair of childrex having 
colours that go well together) ; large white paper square ; scissors ; damp 
sponge. 


Fold coloured square twice at right angles ; crease, open out, 
and cut carefully into four smaller squares. 

Change two small squares with neighbour for two of another 
colour. 

Fold each of four squares carefully along one diagonal ; crease, 
open out, and cut carefully into two triangles. 

Children lay the eight triangles on white square to form their 
own design. 

[The children should first be left to form designs for them- 
selves ; but if there is any difficulty in getting them to do 
this, show them several designs previously prepared (see 
Plate I.) from similar pieces ; let them note the symme- 
trical arrangement of the parts, and then lay away the 
patterns and leave the children again to themselves] 


6 


WE “7 


Plate 1. 


) 
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Exercise XII. 
DESIGNING AND MOUNTING (PLATE IL). 


MATERIALS.— Coloured gummed paper square (each pair of children having 
colours that go well together) ; large white paper square ; scissors ; damp 


sponge. 


Fold coloured square into four smaller squares ; crease, open 
out, and cut. . 

Change two squares with neighbour for two of another colour. 

Fold each square again into four smaller squares, and cut, to 
get sixteen squares in all. 

Children lay pattern of their own design on white paper square, 
with from ten to sixteen pieces of two colours. 

Mount approved designs on white paper square (faintly ruling 
diagonals or middle lines, if necessary, to help in the 
mounting). 

[The children should be again left as much as possible to 
themselves, and not shown previously prepared patterns 
until they have first tried without such aid. And even 
when the patterns have been shown, they should be again 
laid aside, and the childreit encouraged to reproduce them 
from memory. Examples of patterns formed from such 
pieces are shown on Plate II.1 
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Exercise XIII. 
WIRE MODELLING. 


MATERIALS.—Slout iron wire, about 12" long ; rule; flat Pliers; lead 


Lencil ; white paper sguare, (See Notes Ki; ZL, Pp. 130.) 


Rule lines on paper, making right angle, obtuse angle, and 
acute angle respectively. 

Measure piece of wire 2" long, hoftd close to that point with 
pliers, and break wire by bending it backwards and for- 
wards several times. 

Break remainder of wire into pieces 2" long in same manner. 

Hold one small piece of wire at middle point by pliers, and 
bend there to form right angle. Lay bent wire over 
drawing on paper, to test accuracy. 

Bend second piece of wire to form obtuse 
piece to form acute angle, 
previously drawn. 

Bend remaining 


angle, and third 
equal in each case to angles® 
Lay bent wires over drawing, to test. 
Pieces of wire at point about one-third dis- 
tance from one end, to form angles same as before 3 and 


lay on paper parallel to others (see figures). 


a 


SN OE 
. 
a ED) 


FIG. 1. Fic. 2. 


Fic 3. 
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Exercise XIV. 


WIRE MODELLING. 


MATERIALS.—/ron Wire ; rule ; pliers ; zwhite 


Laper square ; sel square ; 
lead pencil. 


Measure piece of wire 8" 
steps. 

Find point 2" from end 
Tight angle. 

Bend wire at Tight an 


long, break off, and use for following 
of wire ; bend sharply there to form 


gles at other Points 2" apart, to complete 
Square. (Make square so as to lie flat on desk or table.) 
is time, a Square of 2" side should be drawn, by aid 


Of set square, on Piece of paper, and wire square laid on 
it for comparison.] 


Measure remaining piece of wire. 


to bend wire to form a triangle having 
base 1" long and two sides equal to each other. 


Fic. 1. 


Fic. 2. 


Exercise XV. 


WIRE MODELLING. 


MATERIALS,—/ron wire ; Pliers ; white paper square ; set syuare; lead 


Pencil ; rule, 


Draw on white paper an oblong (rectangle) having long sides 
3", and short sides 13", 


Break off length of wire required to construct similar and 
equal figure, 

Bend wire at right angles, at measured dist 
oblong. 

Lay wire model over draw 

Measure remaining 
triangle. 


ances, to form 


ing for comparison. 
Piece of wire, and bend to form equilateral 


ED 


Fic. 1. 


. 
Fic. 2. 


Ut 
un 


Exercise XVI. 
DRAWING, CUTTING, AND MOUNTING. 


MATERIALS.— Squared paper ; lead pencil; ruler ; coloured gummed pafer 
square ; large white paper square : scissors ; pin ; damp sponge. 


Rule on squared paper a square with side fourteen units 
(squares) long. 

Rule faintly diagonals of square, and on diagonals mark points 
distant two squares from their point of intersection. 

Mark points on sides of square distant two squares from the 
corners, and rule lines from these points to those pre- 
viously marked on diagonals, to form Maltese cross (see 
figure). 

Lay drawing on coloured paper square, and prick through with 
pin all corner-points of the figure. (Hold the drawing 
firmly in position with one hand while this is being done.) 

Rule lines on front or back of coloured paper square, joining 
pricked points, to reproduce the figure. 

Cut out figure carefully with scissors, and mount on white 
paper square, (First lay cut-out figure in proper position 
on white square, and mark two or three corner- points 


with pencil, so as to guide in mounting it after being “ 
damped.) 
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Exercise XVII. 
DRAWING, CUTTING, AND MOUNTING. 


MATERIALS.— Squared paper ; lead pencil; ruler 3 coloured gummed Lafer 
square ; large white paper square ; scissors ; Bin; damp sfonge. 


Rule on squared paper a square with side of sixteen units, 
and rule diagonals of square. 


Mark points on diagonals at distance of four squ 
their intersection, and rule lines from those 
corners of the square (see figure). 

Lay drawing on coloured gummed square, and prick through 
the corners of one of the triangles meeting in the middle 
of the square. 

Rule lines on coloured square joining pricked points, and cut 
out the triangle. 

Cut out three other similar triangles (using the one first cut 
out as a pattern, or pricking through the Points as before). 

Mount the four coloured triangles symmetrically on white 
Paper square, to reproduce drawn figure. 


ares from 
points to the 


NoTE.—TIt is intended that the four triangles should be separately drawn 


and cut out, as a test of accurate work, rather than that the figure 
should be drawn and cut out as a whole. ৰ 


€ 
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Exercise XVIII. 
DRAWING AND COLOURING. 


MATERIALS.—Squared papery; ruler; lead pencil; large white paper 

square ; pin ; crayons. 

Rule two lines across paper, parallel to each other, and twelve 
squares apart. মণ 

Mark off points at distance of twelve squares from same end of 
each of above lines, and join points to form a square with 
side of twelve units, 

Divide each side of this small square into three equal parts, 
and rule lines to form Greek cross (Fig. 1, A). 

Draw Latin cross (Fig. 1, B) with upright and arms having 
breadth of three squares, and with arms projecting dis- 
tance equal to two squares. 

Lay drawing on white paper square, and prick through corners 
of Greek cross ; rule lines joining points, so as to repro- 
duce figure. 

Do the same with the Latin cross, but arrange so that the two 
crosses on the white paper are separated by a space 
(Fig. 2). 

Colour the figures with crayons. লট 


: 


>) 
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Exercise XIX. 
DRAWING AND COLOURING. 


MATERIALS.— Large white paper square ; rule ; lead Pencil ; set square : 
Crayons. 


Rule line (@ 2in figure) 4" long about middle of white paper 
square, and mark middle point of line. 

Through middle point of line thus drawn rule lines of equal 
length (2" on each side middle point), making angles of 
60° with it, by means of ruler and set square. 

Join ends of lines to form hexagon. Note six equilateral and 
equal triangles. 

Colour triangles of hexagon in two or three colours, and then 
rule strongly the lines of the triangles. 

[The equality of the triangles might be tested by pricking 
through points of one small triangle to second piece of 
Paper, carefully ruling lines joining the points, and cutting 
Out the triangle so drawn with scissors, This triangle 


might then be applied in succession to the six triangles 
forming the hexagon.] 


A 
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Exercise XX. 
CLAY MODELLING. 


MATERIALS.— Moist clay ; modelling board ; small square wooden block ; 
thin string to cut clay; rule; lead pencil; Piece of paper. [Light 
small wooden cubes for teacher's illustration. ] 


Make clay into cube, as in Exercise VII, making edges and 
corners as sharp as possible. 

Measure various edges of cube with rule, and write down 
lengths on paper. 

Cut cube with thin string into eight smaller cubes, as shown 
by dotted lines in Fig. 1. (This might be illustrated by 
the teacher building up a cube out of eight small wooden 
cubes.) 

Measure edges of small cubes, and write down measurements 
on paper. 

Lay cubes of clay in two rows of four each, to form oblong 
block (Fig. 2); measure dimensions of block as to length, 


breadth, and thickness, and write down measurements 
on paper. 


‘ « 


“ 
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Exercise XXI. 


CLAY MODELLING. 


MATERIALS.— Moist clay (somewhat fess than 
modelling board « small square wooden block 
sponge. 


in Previous exercises) ; 
* modelling 100! ; damp 


Flatten out clay on board, by help of siiall wooden block, to 
form a good square slab. r 

Mark on the clay with the modelling tool fine lines joining the 
middle points of the sides of the Square. 

Mark with tool Symmetrical curved lines 
Of square from near its corners. 


Cut out with the tool the pieces enclosed by the curved lines, 
and neatly finish off the figure. 


(see figure) on sides 


° 


[0 Lo) 
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Exercise XXII. 


CLAY MODELLING. 


MATERIALS.— Moist clay (about same quantity as in last exercise) ; modelling 
board; modelling tool; damp stonge; rule; small square wooden 
bluck. 


Divide clay into two approximately equal portions. 

Make up each piece of clay intc rectangular block 4" long 
and 1" wide, by help of small wooden block. 

Lay pieces on board to form a cross with equal arms—using 
one block complete, and cutting pieces of proper length 
from the other block to form the side arms. (The latter 
pieces might have their ends moistened to make them 
adhere to the central strip.) 


Measure distance from centre of cross to end of each arm, to 
sec if all arms are equal. 


« 


sai 
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Exercise XXIII. 
PAPER CUTTING AND MOUNTING. 


MATERIALS.— Coloured Summed paper square; model circular disc Jor 
Pattern (or compasses, or string and drawing pin) ; lead Pencil y ruler ; 
damp sponge ; large zhite Paper square ; scissors. 


Draw circle on back of coloured gummed paper square, 


by tracing it round metal disc, or with pin and str 
compasses. 


Carefully cut out circle, 

Fold paper circle along one 
and then again at ri 
crease well. 

Cut out qu 

Fold each quadrant carefully along 


either 
ing or 


diameter (coloured side inwards), 
ght angles, to form four quadrants ; 


a radius into two equal 


. joining middle Points of edges. a 
With the eigh 
sh 


(which 


১, 


» and cut along creased line. in 


AX 


l 
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Exercise XXIV. 
DESIGNING AND PAPER MOUNTING (PLATE IL). 


MATERIALS.— Coloured gummed Pafer square ; model circular dise (or string 
and drawing pin, or compasses) ; large white Laer square ; ruler : lead 
Pencil ; scissors ; damp sfonge, 


Outline circle on back of coloured gunned Paper square ; cut 
Out circle, and divide into eight sectors, as in Exercise 
XXIII. 

Children Jay patterns of their Own design with the eight sectors 
On white paper square. 

Mount approved Patterns (using faintly ruled diagonals and 


middle lines of square, if necessary, as guides in mounting). 


[Various patterns formed with the sectors are given in Plate 
Ii] 
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Exercise XXV. 
PAPER MODELLING, 


MNATERIALS.— Coloured gummed Paper square ; cartridye Paper (haif-sheet) ; 
damp sponge ; rule 5 lead pencil ; set square ; scissors, 


Measure coloured paper square. Pd 


Draw on cartridge Paper a square having side 4" shorter than 
coloured paper square. 
Cut out the drawn square. 


Moisten one face of the cut-out Square with the damp sponge, 
and lay it on the gummed side of the coloured square, 
leaving a margin on three sides, as shown in Fig. 1. (Let 
children first lay Square in position before damping, to 
see that they understand the directions.) 

Cut with scissors along the short dotte. 
bin Fig. 1; fold the narrow 
Paper, a 2 and bc, over the 
fasten them down. 

Bend the stiff paper carefully into a Cylindrical form, and"fasten 
the projecting gummed Sap so as to keep th edges 
together, to form an Open cylinder (Fig. 2). ই 

[A completed cylinder, previously made, might be shown to 


the children at the beginning of the lesson, as the object 
about to be constructed.] 


d lines shown at @ and 


cartridge Paper square, and 


Projecting strips of coloured” 
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Exercise XXVI. 


PAPER MODELLING. 


MATERIALS.— Cartridge paper (whole sheet) ; rule ; sel square, leat Pencil ; 
scissors ; small strips of gummed paper, about 2" x ¥" e.g, cut Jrom 
Summed squares. [Paper cube, folded, but not fastened. ] 


Show children paper cube previously prepared ; open it out to 
show a plan of its six equal square faces, and draw sketch 
of plan on blackboard (Fig. 1). 

Children draw on cartridge paper, by means of rule and set 
square, the “net” (or plan) for cube with side 2" long. 
(Fig. 1 is not drawn full size, but the proper dimensions 
are marked.) 

Cut round the outside lines of the figure when drawn. 

Crease the cut-out figure neatly and accurately along the un- 
cut lines, and fold it so as to make a cube (Fig. 2). 

The loose edges of well-made cubes might be fastened together 
by means of the gummed strips, which should be first 
creased lengthwise down the middle. o 

NoTs.—These exercises in paperymodelling are intended rather to illus- 

trate the principle of constructing solid forms from Previously drawn 
Plane figures, and to lead the children to observe the relations uf tie 
various faces bounding the solid form, than as exercises i 


in the produc- 
tion of finished models, 


IN 
I~ 


Ents = 


2” 


I. 
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Tr 
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Exercise XXVII. 


PAPER MODELLING. 


MATERIALS,— Cartridge Paper (zwhole sheet) ; rule s sel square : kad Pencil { 
scissors ; gummed Paper strips. [Prism of stout Paper, folded, but not 
Sastened.] 


Show children the square Prism previosly prepared, and open 
it out to show its six faces, 


Draw on blackboard the “net” for such a prism (Fig. 1). 

Children draw on cartridge paper, to Proper dimensions, net 
for square prism, having long sides 3", and short sides I", 

Cut round the outside lines Of the figure. 

Crease the cut-out figure neatly and accurately along the 
pencilled lines, and fold together to form the Prism 
(Fig. 2). 

The loose edges of well-made 


Prisms might be fastened with 
the gummed strips. 


Le) 


= 


IL. 


Fic. 


A 
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Exercise XXVIII. 


PAPER MODELLING, 


MATERIALS.— Cartridge Paper (half-sheet) 
scissors ; Summed Paper strips, 
Jolded, but not Sastened ] 


3 dead pencil 3 Tule ; set square 1 
[Triangular Prism of stout Laper, 


Open out Previously prepared model Prism, to show its five 
faces. 


Draw on blackboard the “net” for such a prism (F 
Children draw on cartridge paper, 


for triangular prism having long sides 3", and short sides 
IE". (Dray the equilateral tri 


Cut round the outside lines of the figure. 


Crease the cut-out figure neatly and accurately along the 


pencilled lines, and fold together to form the prism: 
(Fig. 2). 


The loose edges of well-ma 


de prisms might be fastened with 
Summed paper strips, 


0 


1 
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Exercise XXIX. 


DRAWING CIRCLE AND ELLIPSE. 


MATERIALS.— Cartridge paper (zuhole sheet); 


sharp lead Pencil ; thin string 
about 10" or 11" long ; ruler ; tivo dr 


wing pins ; scissors, 
Tie small loop at each en 


d of string, leaving length between 
Pig 


tight) trace out half-ellipze, Th 
er half of ellipse, 
the ellipse, and not. 


e inequality, 
Se, and compare its 


Cut out the ellip form with that Of a circle. 


Pe EEE 


2 . 
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Exercise XXX. 
PAPER CUTTING AND MOUNTING. 


MATERIALS.— Coloured Summed paper square 3 large white Bafer square ; 
damp sponge ; ruler 5 dead Pencil; model circular disc (or string and 
drawing pin, or compasses). 


Draw outline of circle (as large as 
Paper square, 
Carefully cut out circle. 


Fold circle Carefully twice at right angles (Fig. 1). 


Cut carefully along a line (by estimation, without previously 


folded paper (eg: 


Possible) 6ii back of gummed 


” 


Per square, and mount ring 
in Fig. 2.. 
‘ 


Ll 


== 
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FIG. I. 


FOURTH 


SERIES. 


বা, 


LIST OF APPARATUS AND MATERIALS. 
[Those marked with * are the same as used in an earlier series. ] 


* Iron wire, pieces 1 foot long. (Note A, Dp. 130.) 
* Small flat pliers. (Note ZL, Dp. 130.) 
Cardboard, if pieces F2"X 8", 8"X 6", and 6"X 4". (Note 
4, p. 190.) 
* Board for cutting cardboard on (same as used for clay 
modelling). 
Small cutting knife. (Note N; Dp. 190.) 
Steel rule for use in cutting. (Note O, p. 191.) 
Gummed strips of bookbinder's cloth, about 1" long, 4" 
wide. (Note £, Dp. 191.) 
* Drawing paper (some plain, and some divided into squares 
AY. 
Gtmpasses (with pencil leg). 
* Set square, with angles 60° and 30°. 
* Rule, marked to eighths. 
Stofit brown paper envelopes. (Note Q, p. 102.) 


° 
ce 


NOTES ON THE APPARATUS AND MATERIALS, 
AND THEIR USE. 


The notes on the apparatus and materials which follow the list 
for the Third Series, as well as those in connection with 
the lists in Part I., should be consulted. 

(4) Cardboard.—The cardboard must not be so stout as to 
make it very difficult for the children to cut It with the 
knife ; but at the same time it should“ be Stiff enough to 
enable it to keep its shape without bending. It should 
also not be such as to break off short when being bent 
in the modelling exercises. The cardboard suggested for 
use in the following exercises is “‘four-sheet mounting 
board,” which the children should be able to cut with a 
Proper knife without much difficulty. (It will be neces- 
sary, however, for them to draw the knife two or three 
times across the cardboard, in order to make a2 clean cut.) 

Cardboard tinted on both sides— Caledonian or Grmnite 
grey, for example—is Tecommended in preference to white, 
as not being so readily soiled. ন 

The sizes of the pieces used in the following exercises 
are such as can be cut with little waste from « roya:’ 
sheets (i.e. sheets measuing about 24" x 19"). ‘tis best 
to get them cut with a bookbinder’'s guillotine, 

(MN) Small cutting bnife.—A special knife 
pointed blade about 2" long, will be found the Dest for 


use in cutting the cardboard. The handle, about 4" 
long, should be rounded, an 


nary child. (Messrs. Philip, Son, and Nephew, 


child. f SUPPly 
Special knives of the kind described.) hl 
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‘In cutting the cardboard the point of the blade should 
be used, the knife being held at ahigh angle, and kept 
close to the rule which is used to guide it along the 


proper line. The rule must be held firmly in position 
by the fingers of the left hand. 


(0) Steel 74le.—A wooden rule must not be used for guiding 
the cutting knife, as the edge of the rule itself would be 
cut. Plat steel rules, 1" broad and 12" long, may be 
Obtained at the tool-shops ; but Messrs. Philip supply 
special steel rules 6" long, which are more easily held 
in place by the children. It is scarcely necessary to 
add that both the knives and rules must be kept in a 
dry place to keep them from rusting. 


(P) Strips of bookbinder's cloth are used for binding over the 
edges of the cardboard—in the case of the flat cardboard 
« figures merely to give them a more finished appearance, 
but in the case of the models either to join adjacent cut 
edges or to strengthen those where the cardboard is 
partly cut through. 
The cloth is fastened on with Sum or thin liquid glue. 
and for class purposes it is est to buy it ready gummed 
& on one side and cut into strips. A piece of cloth of the 
length of the edge to be bound is cut from the Strip, 
folded carefully lengthwise down the middle (to enable 
it to be Placed symmetrically over the edge), then 
moistened, placed on the cardboard, and held in Position 
until it adheres firmly. 
Cloth of various colours may be obtained, and with the 
| - surface Smooth or variously marked. Dark blue cloth 
with a surface roughened by points or cross-lines, looks 


i) [e) 
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very well on the grey cardboard, but the colour is ‘apt to | 
run if moistened too much. bd af 
|) Pd 
(Q) Stout brown paper envelopes are very convenient, one 
being given to each child to contain its pieces of card- 
board, either when finished or in cases where an exercise 
has to be left before it is quite completed. 


EXERCISES IN WIRE MODELLING. 


(EXERCISES IL.—X.) 


The first set of exercises in this series has for its object the 
construction of geometrical forms in fairly stout wire, by 
means of small flat pliers. - (See Notes K and Z, P. 130.) 

The forms to be constructed are first drawn accurately to 
scale bythe childrers, on paper (either plain or squared), 
from a sketch on the %lackboard having the dimensions 
marked. Each child should have his copy before him when 
constructing the figure in wire. 

‘The wire may, perhaps, need to be first straightened out. 
‘The distances on the wire must then be accurately measured, 
and the bends carefully made at the Proper points as sharply 
as possible. Care must be taken in bending the wire to see 
that all the parts when bent are as nearly as possible in one 
Ane, so that the wire will lie #at on the paper over the drawn 
Copy. 

As the materinls required, and the method of Work, are 
very neaily the same for all the exercises in this set, it is not 
necessgry to add a full description of each Separate exercise. 


“. The diagrams are drawn full sti, with the dimensions marked. 


A single piece of wire 12" long is sufficient for each child, except 
In one or two exercises where two such pieces are required. 
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Exercise I. 


WIRE MODELLING. 


NorTs.—Calculate length of wire rec 
Proper length, and bend at righ 
for Figs. B, C, D. 

(The angles in the drawings may be obtained by means of the set square.) 


Juired for Fig. A ; break off piece of 
t angles as shown. Then do the same 
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Exercise II. 


WIRE MODELLING. 


SQUARE 


Lh 


RHOMBUS 


2s 


NorTE.— Calculate length of wire required for each figure ; 


break wire into 
lengths required, and construct figures. 


Afterwards convert each wire fi 


gure into the other ; i.e the square into the 
thombus, and vice versd. 


1) 
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NorE.—T7iwo pieces of wire are re 


Afte 
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Exercise III. 


WIRE MODELLING. 


OBLONG 


RHOMBOID 


required for each figure, and break off. 


t constructing figures in wire, 


last exercise. 


convert cach into the other, a: 


‘ 


quired for this exercise. Calculate length 


S in the 


stmt 
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Exercise IV. 


WIRE MODELLING. 


NoTE,—This figure migsabe drawn on squared paper, 
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Exercise V. 


WIRE MODELLING. 


NorE.—Draw the figures by means of rule and compasses, 


Tivo pieces of wire are required 


| 
| 
| 
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Exercise VI. 


WIRE MODELLING. 


B 


gures by means of compasses (or set square) 


NoTE.—Draw one or both fi 

and rule. 

Tivo pieces of wire are required if each child constructs both forms. In 
constructing Fig. A, first find the middle point (a) of the wire, and 
commence bending there. For Fig. B the wire should first be broken 
to the proper length, then the position of point (a) found by meansure- 
2fent on the wire, and the bending commenced at that point, 


bY 


Manual Training Exercises. 


Exercise VII. 


WIRE MODELLING. 
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Exercise VIII. 


WIRE MODELLING. 


NoTE.—The figure (pentagon) should be drawn on squared paper, as an 
exercise in drawing to scale—the rectangular figure (dotted) being first 


| 
| drawn, then the points on the sides found, and the pentagon constructed 
| ly joining the points. 

| 

| 


Before constructing the figure in wire, the lengths of the sides must be 
meosured, #nd the total length of wire required be calculated. 
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Exercise IX. 


WIRE MODELLING. 


NoTs.—This figure also should be con: 
scale, either on plain or squared 


Structed as an exerc 
Paper. 


ise in drawing to 


The proper angles at which to bend the wire must be To a 
i e found by y ing 
it to the drawing. y applying 
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. Exercise X. 
* 
. WIRE MODELLING. 
v 
AP 
/ 
+” 
Ld 
GE 
. 


NoTE.—This exercise should be constructed in wire without either measure- 
ment or appjication of the wire to the drawing. The parallelism of 

©. = » ] } 
the various lines should be Pointed out as a chief feature to be secured. 


The driving may be made by means of the rule and set square. 


থ 0 
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Additional Exercises in Wire Modelling. * 


NorTE.—The figures are best drawn on squared paper, © 


In constructing Fig. D in wire, begin by bendin, 
and in B begin by bending wire to form Cc 


0 


IE Wire at its middle point a; 
entral parts of figure, 


n 


EXERCISES IN CARDBOARD CUTTING. 


(EXERCISES XI.—XX.) 


~dq'HE second set of exercises in the present series deals with 
the cutting out of simple geometrical forms in cardboard with 
a sharp-pgiiited knife. tSee Notes M1 and N, p. 190.) 

The figures should first be accurately drawn in pencil on 
the cardboard (after having been previously practised on 
drawing paper, if necessary) by means of a ruler and set 
square or compasses, the drawing being done either from a 
verbal description or from a sketch on the blackboard, the 
actual dimensions being given in each case. 

The cardboard to be cut should be laid on a smooth piece 
of board (or stout millboard), to save the desk from being cut, 
A stétl rule (see Note O, Dp. 191) is firmly held close to the line 
along which the cut is to be made, and the point of the knife 
is then drawn along close to the rule. If the cardboard is not 
cutathrough completely the first time, care must be taken, in 
making @ second or third stroke, to keep in the original 
groove. [2 

In the figures of Exercises XVIII, XIX., etc., where a 
piece of cardboard has to be cut out from within an angle, it 
will be found best to make the cut from, and not to, the point 
of the angle. 

Some or all of the figures cut out may have their edges 
bound with strips of coloured paper or bookbinder’s cloth (see 
Note Pp. 19%), which, if carefully done, will give them a more 
finished appearance. It is left to the teacher to choose which 


থ . * 
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of the figures should be so bound ; in some casés perniission 
. to bind the model might be the reward for good work. 

As the materials required and the method of work are {he 
same for all the exercises in the set, it is not necessary to ive 
a full description of each exercise. 

The figures given in the following exercises are, in nearly 


all cases, drawn half the size indicated by the dimensions 
marked on them. 


[J 


N % 
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Exercise XXIV. 


CARDBOARD MODELLING— TRIANGULAR PRISM. 


Nors,—Piece of cardboard SRO Sie 


The triangles are equilateral. 


n 


| fl Lf 
| 
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EE 


Exercise XXV. 


CARDBOARD MODELLING— TETRAHEDRON. 


U0 -০০৪১-০- ঠি "" 
NorE.—Piece of cardboard 8" x 6", 
The large triangle is equilateral, and the d ines joi. ‘| 
al fornia al otted lines Join the middle points 


4 uu A 
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Exercise XXVI. 


CARDBOARD MODELLING—TRAY WITH INCLINED SIDES. 


pos 


য 73 কৰবে 
a 


£ 


<-2%------------ 


y Nors.—Cut piece Of cardboard required from end of piece 12" x §’, and 
lay aside remainder for next exercise, 
o 
a . 
ao 
n 
4 . 
J 
} 
he c 
. 

b 


J SERRATE: 
SEAS SL 


Ns সখ 


CARDBOARD MODELL 


NG—H EXAGONAL PRISM, 


Non se Piece of Cardboarq left Ex 
Construct the hex 


Ll) 
| - Exercise XXVIIL 


CARDLEOARD MODELLING—-RECTANGULAR PRISM. 


! { 
| 
! [on 
| i i SF 
il i । 
v 
y 
| 
! i 
PUEEOERTOEEE [পর 4 
fe 
1 
: 
8 x 
BY PES SEE 
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i 
oz 
FR 
« ন 
. & 
i , 
f NorTE.—Piece of cardboard 8" Xx 6". 


Vi models, before the exercise is begun. 
Point out, on previously constructed of Exerc Se BSL 
how this prism differs from the square pri N 
LY 


Ec Ye 


Ll) ‘ 
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Exercise XXVII. 


CARDBOARD MODELLING— HEXAGONAL PRISM. 


32" 


NorE,.—Use piece of cardboard Jeft £. 
Construct the hexa, 


0c Exercise XXVI. 
gon at each sice on any 


rectangles, by first dr. 


One of the shorter sides of the 
ing off the Points on 


awing the circumscribing circle, and then mark- 


the Circumference, 


y ( 
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Exercise XXVIII. 


CARDBOARD MODELLING—-RECTANGULAR PRISM. 


€০০-০-=-=-- ৩ -=--------2 
tee 


) 


কলন = 1 ভাদ ক 


I= 
NoTE.— Piece of cardboard §"X 6", 


Point out, on previously constructed models, before the exercise is begun, 
how, this prism differs from the square prism of Exercise XXII. 
LY 


o 
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Exercise XXIX. 


CARDBOARD MODELLING— ENVELOPE CASE. 


<--> 54 


EE 


alli de ele < 


- 
|] 
1 
t 
| 
[J 
|] 
|] 
J 
|| 
[] 
1 
1 
' 


5 
0 
0 v 
Nos, Piece of cardboard 12" x 8", 
If the children find the semicircular notch (oo dificult to cut out neatly, a 
Square one may be Substituted 
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Exercise XXX. 

|| CARDBOARD MODELLING—OCTAGONAL TRAY WITH INCLINED 
|| 


SIDES. 


2 


NorE.—pPitce of cardboard 8" x 6". 
[-) 


u 

‘The construction lines used in draWing the pattern are shown by faint 
continuous lines in the illustration. ‘Fhe diameter of the outer circle 
is 5%", of the inner 2¥", The small pieces cut out measure #£ on the 
outer circle. 

‘The outer edges of the tray may be either curved, or, 
the cutting in that case too difficult, th: 
straight. 


if the children find 
e edges may be ruled and cut 


&e 


